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To  His  Grace 


JOHN, 

Duke  of  Rutland,  Marquis 

of  Granby,  See.  Chancellor  of 
the  ‘Dutchy  of  Lancaster,  and 
Knight  of  the  Mofi  Noble  Order 
of  the  Garter. 


My  Lord, 

HE  following  Trad  Your  Grace 
is  intituled  to  upon  many  Ac¬ 
counts.  It  was  drawn  up  in 
Part  above  Twenty  Years  ago, 
and  defign’d  for  Your  Amufe- 
rnent  in  Philofophy,  when  I  had  the  Honour 
or  living  in  the  Family  with  you  at  Bel- 
voir  j  it  has,  at  feveral  times,  been  talk’d 
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over  to  Your  Grace  in  Converfation,  as 
Occafions  offer’d  :  It  was  fome  time  fince 
prefented  to  You  in  Manufcript,  and  now, 
•with  fuch  farther  Additions  and  Alterations, 
as,  upon  a  careful  Review,  I  found  Reafon 
to  make,  waits  upon  Your  Grace  from  the 
Prefs. 

I  am  Very  far,  my  Lord,  from  pretend¬ 
ing  herein  to  offer  to  Your  Grace  any  thing 
new,  or  extraordinary  upon  the  Barometer 
Mr.  Boyle,  Dr.  Halley,  and  other  Philofo- 
phersof  Note,  having,  in  a  good  meafure, 
anticipated  what  can  be  faid  upon  it,  and 
left  little  more  to  any  fubfequent  Writers, 
than  the  Neceflity  of  treading  in  their  Steps, 
of  building  upon  their  Foundation,  or  per¬ 
haps,  in  fome  Inftances,  of  giving  fome  far¬ 
ther  Light  and  Confirmation  to  thofc  Prin¬ 
ciples  they  have  laid  down  for  the  Expla¬ 
nation  of  it.  Agreeably  to  which,  what 
liesfcatter’d  and  difpers’d  infeveral  Authors 
and  Volumes  ;what  I  had  formerly  the  Op¬ 
portunity  of  learning  under  Dr.  Kell  at 
Oxford  ■,  what  I  have  fince,  either  feen, 
read,  colleded,  or  obferv’d,  of  any.  Con- 
fequence,  or  Relation  to  the  Subject,  is  here 
work’d  up  together  into  one  confiftent 
Scheme,  and  at  one  View  fubmitted  to  Your 
Grace’s  Perufal. 

The 
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The  Pleafure  Your  Grace  takes  la  Spe¬ 
culations  of  this  Kind,  especially  in  fuch  as 
are  agreeable  to  Nature  and  Reafon,  is  the 
beft  Apology  I  can  make  for  the  Freedom 
of  addreffing  thefe  to  You  ;  but  the  real 
Motive  that  induces  me  to  it,  is  rather  to 
do  Juftice  to  Your  Grace,  in  what  the 
World  muft  allow  to  be  a  very  bright  and 
diftinguifhing  Part  of  Your  Chara&er, 

I  x  is  recorded,  by c. Vlutarch ,  ©f  the  Elder 
CatOy  that  he  was  well  advanc'd  into  Years, 
before  he  enter'd  upon  the  Study  of  the 
Greek  Tongue  ;  or  as  the  Roman  Hiftorian 
fays  of  him,  Literarum  cupidijjimuSy  earum 
Jludium  fenlor  arripuit  ;  tantum  vero  in  eis 
progreffum fecit ,  ut  non  facile  reperire  pojjisy 
neque  de  Greeds^  neque  de  Italids  rebus j 
quod  ei  fuerit  incognitum* 

Another  Inftance  of  the  like  Nature 
is  related  of  a  famous  Author  of  the  laft  Cen¬ 
tury  ;  who  (being  often  puzzled  and  per¬ 
plex'd  by  the  inquifitive  Temper  of  his  Son, 
and  affaanfd  of  not  being  able  to  give  him 
a  rational  and  fatisfadory  Anfwer)  betook 
hitnfelf  to  his  Accidence  at  the  Age  of  44, 
and  made  fo  quick  a  Progrefs  in  his  Studies, 
from  fo  late  a  Beginning,  that  before  he 
was  60,  he  had  publifh’d  three  or  fovw Folios 

of 
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of  Collections  and  Tranflations  out  of  the 
learned  Languages. 

These,  my  Lord,  and  the  like  extra- 
ordinary  Efforts  of  a  fuperior  Genius,  are 
always  mention’d  with  Marks  of  Efteem 
and  Approbation  ;  and  as  they  are  always 
previoufly  grounded  upon  good  Senfe,  at¬ 
tended  with  great  Difficulties,  and  require 
an  unweary  d  Diligence  and  Conftancy  in 
putting  them  in  Execution  ;  it  muft  be, 
at  the  leaft,  equally  laudable,  and  highly 
for  Your  Grace’s  Honour,  to  exert  and  di- 
ftinguifh  Yourfelf  in  the  fame  uncommon 
Purfuits  of  Learning. 

In  Your  early  Years,  You  had  gone 
through  the  cuftomary  Forms  of  a  faffiiona- 
ble  Education,  in  acquiring  a  little  Smatter¬ 
ing  of  French  and  Latin ,  a  general  Inatten¬ 
tion  to  Books,  and  Attachment  to  Sports  : 
But  this,  my  Lord,  was  a  Scene  ofLife  too 
Mean  and  Ignoble  for  Your  Grace’s  active 
Soul  to  be  confin’d  tn.  Conlcious  of  many 
heavy  Flours  hanging  upon  your  Flands, 
You  had  Recourse  to  Mufick,  and  made 
the  moft  furprizing  Progrefs  in  it.  Confcious 
of  the  Want  of  a  Fund  of  Learning,  fuitable 
to  Your  natural  Genius  and  Capacity,  You 
engag’d  in  Reading  the  belt  French  and 
Englifh  Authors :  But  even  thefe,  my  Lord, 
not  being  fully  fatisfaclory  to  Your  impa¬ 
tient 
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tientThirft  of  Knowledge,  You  deliberately 
iorm  d,  and,  without  Hefitation,  executed 
the  noble  Relblution,  not  only  of  Acquire¬ 
rs  a  competent  Skill  in  the  Language 
Style  and  Beauties  of  the  Clafficks,  but’ 
even  of  going  back  to  the  Rudiments  of 
Grammar,  and  of  grounding  the  Courfe  of 

*  our  otudles  uPon  a  new  and  regular  Foun¬ 
dation.  1 

A  n  d  thus,  my  Lord,  the  Opportunity, 
unhappily  loft  in  the  former  Part  of  your 
Lire,  You  wifely  retrieve  in  the  Sequel  of 
it ;  and  what  fhou’d  have  been  the  Employ¬ 
ment  of  Your  Youth  (rather  than  be  defect¬ 
ive  in  any  Part  of  polite  Literature)  You 
have  made  it  Your  Choice  to  pnrfue  in 
Y°ur  mafily  Years  ;  and  that  with  fo  great 
Steadinefs'and  Application,  as  if  You  were 
daily  accountable  for  the  Progreft  of  your 
Studies  ;  or  that  the  noble  Diftinftion  of 
■Birth,  Honours  and  Fortune,  You  fo  lihe- 
rally  enjoy,  cou  d  not  fit  eafy  upon  You 
without  a  Superiority  ofSenle  and  Learning’ 
anfwerable  to  the  Superiority  of  Your  Station 

Sin r  i  iinru.4 


So  generous  an  Ambition,  in  an  A-e  fo 
much  addicted  to  Pleafure,  of  excelling  in 
the  Improvements  of  Reafon  •  is  what  the 
VVorld,  my  Lord,  defervedly  admires,  ap¬ 
plauds,  and  congratulates  You  upon  j  and 

what 
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what  all  true  Lovers  of  Learning,  muft, 
with  equal  Zeal  and  Unanimity  join,  in 
wifhing  Your  Grace  the  moll  defireable 
Health  and  Succcfs,  in  carrying  on  and  ac- 
complilhing  fo  laudable  an  Undertaking  $ 
tho’  Your  Attention  to  it,  will  always  give 
Your  Friends  great  Pain  and  Anxiety,  left 
the  Conftitution  of  Your  Body,  like  that  ol 
Your  noble  Anceftor,  Edward  Earl  of 
Rutland,  fhou’d  be  too  tender  and  delicate 
to  fupport  the  rapid  Progrefs  and  Improve¬ 
ment  of  Your  Mind, 

A  s  your  Grace  is  now,  with  io  much 
Honour  to  Your  Self,  enroll’d  in  the  Num¬ 
ber  of  the  Literati ;  the  Demands  and  Ex¬ 
pectations  of  the  World,  will,  my  Lord,  in 
lome  Proportion,  rife  upon  You,  and  from 
a  Man  of  Senfe  and  Learning,  regularly 
and  naturally  exped  a  diftinguilhing  Regard 
to  Perfons  of  the  like  Charader  :  And  that 
Your  Grace  will  rather  follow  Your  own 
noble  and  upright  Inclinations  in  doing  Ju- 
ftice  to  Merit,  than  be  too  eafy  and  com¬ 
pliant,  in  giving  up  Your  Judgment  and 
Patronage  to  the  lefs  cautious  Recommenda¬ 
tions  of  others. 

I  t  was  by  fuch  a  conftant  and  laudable 
Partiality  to  Men  of  Merit,  that  Meccenas. 
ftands  upon  Record  in  more  bright  and  laft- 
ing  Charadcrs,  as  a  Patron  of  Learning, 

than 
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than  as  a  publick,  or  prime  Minifter  of  State. 
By  the  very  fame  Methods  of  Favour  and 
Encouragement,  the  renowned  Sciflio ,  and 
Cicero ,  in  their  Intervals  of  Retirement  from 
publick  Bufinefs,  made  each  of  them  their 
Villa,  or  Country  Seat,  a  Sort  of  Academy, 
or  Society  of  learned  Men  ;  with  the  great 
Roman  Orator,  or  Statefman  (in  a  private, 
but  undifputed  Poft  of  Honour)  prefiding 
at  the  Head  of  them. 

B  y  fomething  of  the  like  Meafures  Rea¬ 
dily  purfu'd,  Your  Grace  might  alfo,  by 
Degrees,  tranfplant  Men  of  Vertue,  Learn¬ 
ing  and  Merit  (which  it  is  always  in  the 
Power  of  great  Perfons,  by  fuitable  Encou-* 
ragement,  to  have  at  Command)  into  the 
feveral  Vacancies,  as  they  ftiall  happen, 
under  Your  double  Plight  of  Patronage;  to 
Your  own  lading  Honour,  to  the  Service 
of  God  and  Religion,  and  to  the  prefent 
and  future  Benefit  of  thofe  Multitudes  of 
Souls,  whom  Providence  has  in  feme  mea- 
fure  plac'd  under  Your  Care  *  and  whofe 
Inftruclion  in  the  Ways  of  Life  and  Hap- 
pinefs,  depends  fo  much  upon  the  Choice 
Your  Grace  makes,  in  the  Difpofal  of  Your 
Prefentations. 

Th  a  T  Your  Grace  may  thus  ever  employ 
the  noble  Privilege  of  being  Great,  in  the 
more  noble  Power  of  doing  Good  ;  that 

B  Ycu 
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You  may  live  many  Years  in  a  fettled  State 
of  Health  and  Felicity,  and  grow  old  with 
Pleafure  in  the  progreffive  Improvements  of 
Learning,  Wifdom,  and  Yertue ;  is  the 
general  and  unanimous  good  Wifh,  of  all 
who  Love  and  Honour  Your  Grace;  but 
of  no  Man,  with  a  more  unfeigned  Zeal, 
Refpeft,  and  Sincerity,  than,  my  Lord, 


Tour  Grace  j  mojl  Obedient , 


And  moji  Devoted \ 


Humble  Servant , 


Edward  Saul* 
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An  Hiftorical  and  Philofophical 

A  C  C  O  U  N  T 

O  F  T  H  E 

BAROMETER) 

O  R 

Weather-Glass. 

HE  Weather-Glass  be¬ 
ing  of  late  grown  into  common 
Ufe,  and  in  mod  Houfes  of 
Figure  and  Diftin&ion,  hung 
up  as  a  Philofophical,  or  Or¬ 
namental  Branch  of  Furniture ;  and  {apply¬ 
ing  often  Matter  of  Difcourfe  upon  the  va¬ 
rious  and  fudden  Changes  of  it :  It  may  not 
perhaps  be  unacceptable  to  many  Perfons, 
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who  daily  fee  the  Elfeft,  and  are  not  rightly 
appriz'd  of  the  Caufe,  to  explain  the  Nature 
and  Reafon  of  it. 

My  Defign  therefore  in  thefe  Papers,  is 
not  to  write  for  the  Entertainment  of  Phi- 
lofophers,  or  of  thofe  Gentlemen,  who  by 
the  Advantage  of  a  learned  Education,  or 
of  aCourfe  of  Experiments,  have  had  beu 


ter  Opportunities  of  improving  themfelves 
in  Speculations  of  this  Nature  ;  But  for  the 
Satisfaction  of  many  of  my  inquifitive 
Countrymen  *  who  having  given  them¬ 
felves  and  their  Parlours  an  Air  of  Philofo- 
phy,  by  the  Purchafe  of  a  Barometer,  may 
be  willing  to  know  the  Meaning  of  it,  and 
defirous  of  exerting  now  and  then  a  Superi¬ 
ority  of  Underftanding,  by  talking  clearly 
and  intelligibly  upon  it. 

The  Defign  and  Ufe  of  this  Inftrnment, 
is  to  ftiew  the  various  Changes  in  the 
Weight  or  Preffure  of  the  Air,  and  thofe 
of  the  Weather  depending  upon  it. 

T  h  e  Air ,  in  former  Ages,  was  gene¬ 
rally  held  to  be  a  Body  fpecifically  Light, 
or  by  its  own  inherent  Spring  and  Activity, 
riling  naturally,  and  mounting  upwards : 
But  the  Philofophers  of  the  laft  Century, 
by  various  Experiments  have  difcovemd 
and  demonftrated  it  in  reality  to  be  a  hea-r 
vy  elaftic  Fluid;  heavy,  becaufe  its  upper 
Parts  prefs  upon  the  lower,  and  thofe  again 


ppop  others  below  thenq  with  a  progreffive 
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Weight,  down  to  the  Surface  of  the  Earth; 
and  elaftic,  or  fpringy,  becaufe  the  Parti¬ 
cles  of  the  Air ,  like  Wool,  are  capable  of 
Contraction  and  Dilatation ;  capable  of  being 
comprefs’d  within  a  narrower  Compafs  by 
any  incumbent  Weight,  and  of  reftoring 
and  expanding  themfelves  again,  upon  the 
Abatement,  or  Removal  of  it. 

A  n  d  as  thefe  two  Properties,  the  Weight 
and  Spring  of  the  Air,  have  a  mutual  Con¬ 
nection  and  Dependance  upon  each  other, 
and  contribute  jointly  in  producing  the  Ef¬ 
fects  obfervable  in  tha  Barometer ;  fo  to 
avoid  the  Confufion  of  arguing  from  two 
different  Principles,  I  fhall  confider  them 
both  under  one  common  View,  in  the  Sequel 
of  this  Difcourfe,  and  by  the  Preffure  of 
the  Air,  the  Gravitation  of  the  Atmofphere , 
and  other  fynonymous  Expreflions,  I  wou’d 
be  hereunderftood  to  mean,  not  the  Weight 
of  the  Air,  diftinCt  from  the  Spring  of  the 
Air ;  but  the  compound  EfFeCt  (as  they 
both  aft  in  Conjunction)  refulting  from 
both,  and  as  for  the  particular  EffeCts  of  the 
Spring  of  the  Air,  lb  far  as  they  are  necef- 
fary,  and  bear  a  Relation  to  this  SubjeCt, 
they  will  be  confider’d  and  explain’d  in 
their  proper  Place. 

A  s  the  general  Gravitation  of  the  Air  ' 
upon  the  Surface  of  the  Earth,  has  been 
much  the  fame  in  all  Ages  of  the  World, 
and  the  Effects  proceeding  from  it,  conflant 

and 
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2nd  regular ;  it  was  fcarce  poffible  for  any 
profefs'd  Observers  of  Nature  to  avoid  take- 
ing  Notice  of  fome  of  them,  and  accordingly, 
the  Rife  and  Support  of  Water  within  the 
Bole  of  a  Pump,  the  Afcent  and  Running  of 
Liquor  through  a  Syphon,  the  Su&ion  and 
Detention  of  Water  in  a  Syringe,  &c.  fell 
under  the  Obfervation  of  the  Philofophers 
of  former  Ages  :  But  then  to  palliate  their 
Ignorance  of  the  true  Gaufe,  they  fallly  al- 
crib’d  thefe  and  the  like  EfFeds,  to  an  ima¬ 
ginary  Fuga  Vacui  ;  to  a  myfterious  and 
unaccountable  Dread  in  Nature  of  a  Space 
void  of  all  Matter,  which  it  was  taken  for 
granted,  wou’d  be  attended  with  fuch  de~ 
llrudive  Confequences,  that  Nature  revers'd 
her  ordinary  Laws,  and  caus'd  even  heavy 
Bodies  to  mount  upwards,  to  prevent  or 
avoid  it. 

This  unphilofophical  Account  was  juft- 
ly  exploded  by  Gdilceo ,  a  celebrated  Ma¬ 
thematician  of  Pija  in  Italy  y  who  advanc’d 
and  maintain'd  it,  as  an  undeniable  Truth 
in  Philofophy,  as  well  as  Mechanic ks,  that 
no  heavy  Body  afcended,  without  another 
Body  equally  heavy  defcending  in  counter- 
poife  to  it;  and  in  the  Confequence  of  this, 
he  was  the  very  firft  that  fufpeded  and  fug- 
gelled  this  prseter-natural  Afcent  of  Fluids 
(as  it  was  then  accounted)  to  have  a  regu¬ 
lar  natural  Gaufe  anfwerable  to  it,  in  the 
fecxet  and  inyifible  preflhre  of  the  Air* 

This. 
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This  Hint  of  Galllxoy  was  farther  pur- 
fu’d  and  improv'd  by  the  famous  cforricelllu$ 
a  Florentine  ;  who,  about  the  Year  1643^ 
amongft  other  Experiments  for  dilcovering 
the  Weight  of  the  Air ,  form'd  the  firft 
rough  Model  of  a  Barometer ,  in  a  Pipe,  or 
Tube,  of  do,  and  afterwards  of  40  Feet  in 
Length  ;  which  being  immerg'd  and  fuf- 
pended  in  a  YeflTel  of  Water,  and  the  Air 
extraded  by  a  Sucker,  the  Water  was  al¬ 
ways  obferv'd  to  follow  the  Sucker,  and  to 
rife  and  continue  fufpended  within  the 
Tube,  to  the  Height  of  32,  or  33  Feet, 
with  fome  little  Variation,  but  cou'd  by  no 
Art  be  drawn  or  kept  up  to  the  Height  of 
38  or  40  Feet  :  which  plainly  prov’d  the 
Fuga  Vacui  not  to  be  infinite,  but  to  be 
limited  within  narrow  Bounds,  and  thofe 
prefix’d  by  natural  Caufes,  admitting  of  no 
Encreafe,  or  Excefs. 

But  this  Inftrument  of  forricellius ,  being 
of  an  unmanageable  Length  and  Size,  and 
requiring  the  help  of  a  Windmill  Sail  to 
invert  the  Tube ;  by  comparing  their  Ipeci- 
fic  Gravities,  and  filling  a  Tube  of  Glaft 
with  Quick  Silver  inftead  of  Water  (which 
fome  Authors  fay,  was  altogether  Acciden¬ 
tal)  he  found  the  Effed  equally,  and  fur- 
prizingly  to  anfwer ;  and  by  the  Advantage 
of  fo  heavy  a  Fluid,  he  reduc'd  the  Baro¬ 
meter  in  its  Length,  from  40  Feet,  to  32 

or 
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or  33  Inches.  This  was  the  State  in  which 
Torricellius  fram’d  and  left  the  Barometer 
(from  him  in  the  Writings  of  the  modern 
Philofophers  ufually  call'd  the  Torricellian 
Experiment)  and  which  indeed,  was  only 
apply'd  at  the  firft  to  prove  the  general 
Gravitation  of  the  Air ,  without  drawing 
any  other  Philofbphical  Conclufions  from  it. 

The  Honour  of  ftill  farther  improving 
the  Barometer ,  and  of  bringing  it  to  a  great¬ 
er  Degree  of  Exaftnefs  and  Perfection,  was 
referv'd  for  the  noble  and  fagacious  Mr, 
Boyle  \  who  by  frequent  Obfervations  and 
Experiments,  was  the  firft  that  convinc'd 
the  World  of  the  great  Inequality  in  the 
Gravitation  of  the  Air  at  different  Times 
and  Places ;  and  that  contrary  to  the  receiv'd 
Opinion,  the  Preffure  of  the  Air  was  great- 
eft,  when  it  was  moft  clear  and  ferene,  and 
leaft,  when  it  was  moft  charg'd  with  Clouds 
and  Vapours  ;  becaufe  in  fair  Weather,  the 
Mercury  ufually  rofe  and  kept  up  to  the 
Height  of  it)  jl  or  30  Inches  *  but  in 
changeable,  rainy,  or  ftormy  Weather,  ufu¬ 
ally  fettled  to  ap,  28 -and  even  fometimes 
below  28  Inches. 

And  from  hence  not  only  by  obferving  a 
regular  Gorrefpondence  betwixt  the  Rife 
and  Fall  of  the  Mercury ,  and  the  Changes 
of  the  Weather  ;  but  by  marking  and  ad- 
jufting  the  precife  Limits  to  both,  upon  a 
graduated  Plate  of  Brafs,  on  each  Side  of 

the 
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the  Tube,  he  brought  the  Barometer  into 
more  general  Ufe  and  Service ;  either  as  a 
certain  Meafure  of  the  Weight  of  the  AirJ 
or  as  a  variable  Indication  of  the  Changes 
of  the  Weather. 

H  o  w,  and  why  it  isfo,  will  appear  from, 
theConflru&ion  of  the  Weather-glafs ,  which 
in  the  common  Form,  is  made  after  the  fol¬ 
lowing  Manner. 

Take  a  Glafs  Tube  of  about  35,  or  3  6 
Inches  long,  and  near  half,  or  the  third  Part 
of  an  Inch  in  the  Diameter  ;  clos'd  or  her¬ 
metically  feal’d  at  one  End,  and  open  at 
the  other.  Fill  it  up  with  Mercury,  or 
Quick-Silver,  well  clear’d  and  purify'd  ; 
then,  flopping  the  Orifice  clofe  with  your 
Finger,  invert  the  Tube,  and  plunge  it  to¬ 
gether  with  your  Finger  into  a  Bafon  of 
Quick-Silver,  and  when  it  is  fix'd  or  fuf- 
pended  in  a  perpendicular  Pofture,  with  the 
Orifice  of  the  Tube  below  the  Surface  of  the 
Mercury,  at  a  little  diftance  from  the  Bottom 
of  the  Bafon,  withdraw  your  Finger  from 
the  Orifice  of  the  Tube. 

I  t  is  found  by  Experience,  that  only 
fueh  a  Part  of  the  Quick-Silver  within  the 
Tube,  will  fubfide  and  run  out  into  the  Ba¬ 
ton,  as  exceeds  the  Weight  of  a  proportion 
nal  Column  of  Air ,  and  that  the  remaining, 
and  far  greater  Part  of  the  Quick-Silver  will 
continue  fupported  within  the  Tube,  exaft* 
ly  at  fuch  an  Height,  as  comes  to  an 
JEcjiiUibr'mm  with  it, 

G  Fro  m 


r  18  3 

iH  rom  hence  it  follows,  iy?,  That  by 
^r,e  f  ubfiding  of  the  Mercury  from  the  Top 
of  the  lube,  the  intermediate  Space  (be¬ 
ing  uiually  about  hx  or  feven  Inches)  is 
kk  entirely  void  of  Air,  and  this  is  abfo- 
lately  neceflary  in  a  good  Barometer ,  as 
well  to  give  Liberty  to  the  outward  Air  to 
exert  its  Force,  as  to  give  room  to  the  Rife 
ot  the  Mercury  within  the  Tube,  upon  any 
lucre afe  in  the  Gravitation  of  the  Air .  ad, 
li  there  De  any  Bubble  of  Air  confined 
within  the  Cylinder  of  Mercury ,  it  will  by 
a  conftant  Endeavour  to  free  it  felf  from 
Pi effure,  after  lome  little  Time,  difengage  it 
ielf,  and  make  its  Way  to  the  Top  of  the 
1  u be  ,  and  there  rarefying  and  expanding 
uho  a  larger  Compafs,  it  will  in  to  me  mea- 
iure  defeat  the  Ufe  and  Exactnefs  of  this 
Inftrument  j  upon  which  Account  the  true 
C1  orricellian  l  ube,  is  not  made  entirely  of 
a  Cylindrical  Form  (as  in  the  common  Wea - 
ther -GlaJ s)  but  fpreads  out  into  a  large 
Bolt  Head,  or  fpherical  Cavity  at  the  Top, 
fo  that  if  there  be  any  Air  remaining  in  the 
I  uoe,  it  may  have  there  iufficient  Room 
to  expand  it  felf,  without  affeding  or  de- 
preffing  the  Mercury .  3d,  From  hence 

alfo  it  farther  appears,  that  the  Mercury 

within  the  Tube  is  kept  fufpended,  by  the 
Gravitation  of  the  external  Air  upon  the 

Surface  of  the  ftagnant  Mercury  in  the 
Bafon. 


To 
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T  o  make  this  ftiil  more  evident,  take  3 
ftrong  G/afs  Cy/indricalTube,  dos’d  at  the 
upper  End,  with  4  Sucker  well  fitted  to 
the  inward  Cavity,  well  moiften’d,  and 
prefs’d  up  to  the  very  Top  of  it;  immerge 
this  with  the  Air  within  it,  into  a  Veffei  of 
Water,  and  no  Water  can,  or  wiil  rife  ut> 
in  it,  becatife  the  Refinance  of  the  Air 
within  the  Tube,  is  equal  to  the  Preffure  of 
the  Air  without;  then  keeping  the  lower 
and  open  End  ftiil  under  the  Water,  draw 
back  the  Sucker  by  main  Force,  and  the 
Moment  the  Air  and  Sucker  are  extracted 
out  of  the  Tube,  the  Water  will  immedi¬ 
ately  rufh  in,  and  fhoot  up  with  furprifinp- 
Force  and  Velocity  to  the  Top  of  it, 

T  o  account  for  this,  we  muft  have  re- 
courfe  to  a  known  Law  in  Hydro  ft  aticks ,  viz. 
That  all  Fluids,  under  a  State  of  Gompref- 
flon,  direct  their  Motion  that  Way,  towards 
which  there  is  the  leaft  Refiftance.  Now 
the  Tube,  by  the  Experiment  above- 
mention’d,  having  no  Air  within,  and  the 

Air  without,  lying  as  a  Weight  incumbent 
upon  the  Surface  of  the  Water,  it  is  evident 
that  the  Preffure  of  the  outward  Air,  can 
only  act  and  exert  it  fell,  by  forcing  the 
Water  up  the  Tube,  where  there  is  no  Re¬ 
fiftance,  nothing  to  oppofe  its  Paftage. 
And  this  it  will  do,  ’till  either  the  Ext  rev 
iriity  of  the  Tube  flops  its  Afcent,  or  ’till 

C  %.  '  the 
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the  Weight  of  the  Water,  within  the  Tube, 
is  equal  to  the  Preffure  of  the  Air  without. 

T  h  e  very  fame  Effect  is  clearly  fhew'd, 
and  undeniably  prov’d,  by  placing  the 
Tube  of  a  Barometer ,  with  its  Cittern  of 
Mercury ,  in  the  Air  Pump  ;  for  fo  long  as 
the  Air  within  the  Receiver  continues  in 
its  natural  State,  the  Mercury  will  keep  up. 
to  the  fame  Height  *  but  when  the  Pump 
is  working,  and  the  Air  exhaufting,  the 
Mercury  will  gradually  fubfide  in  the  Tube, 
Til  it  comes  to  near  the  fame  Level  with 
that  in.  the  Bafon.  Open  the  Communication 
with  the  external  Air ,  and  let  it  by  De¬ 
grees  into  the  Receiver*  and  then  the  Mer¬ 
cury  will  gradually  rife  up  again  in  the  Tube, 
and  recover  its  former  Height.  And  thus, 
as  often  as  you  repeat  the  Experiment,  the 
Mercury  will  alternately  fall,  or  rife  in 
Proportion  as  the  Preffure  of  the  Air  is  di- 
uiiniftfd  by  pumping  it  out,  or  renew'd  by 
the  Re-adroiffion  of  it. 

T  o  this!  fhall  only  add  a  more  eafy  and 
obvious  Experiment,  viz.  that  of  pouring 
Water  upon  the  Mercury  in  the  Cittern, 
rais'd  for  this  Purpofe  to  the  Height  of  two 
or  three  Inches  *  for  as  the  Water  is  heavier 
than  the  Air,  it  will  to  a  greater  Degree  in- 
creafe  the  Preffure  upon  the  ftagnant  Mercury , 
and  in  the  Confoquence  of  it,  raife  that  in 
the  T ube  proportionably  higher.  Draw  off 
the  Water  by  a  Pipe,  and,  in  Proportion  as 
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Ithe  Weight  decreafes  by  the  Air  fucceedU 
ing  in  its  Place,  the  Quick-Silver  in  the 
Tube  will  gradually  defcend,  and  fettle  as 
before,  to  its  lower  Station, 

From  thefe  Experiments,  and  the  Con- 
clufions  grounded  upon  them,  it  is  to  De¬ 
mon  ft  ration  evident,  that  the  general  and 
perpendicular  Preffure  ot  the  incumbent 
Air,  or  Atmdfphere,  upon  the  Surface  of  the 
Earth,  is  the  Force  thafraifes  up  the  Mer¬ 
cury  in  the  empty  Tube  j  that  the  very 
fame  Preffure  of  the  Air,  is  the  Counterpoife 
that  iupports  the  Mercury  at  its  proper 
Height  ;  and  that  they  are  only  the  various 
Changes  in  the  Gravitation  of  the  Air,  that 
produce  the  correfpondent  Changes  in  the 
Rife  and  Fall  of  the  Mercury . 

F  rom  hence  alfo  it  appears,  that  the  lit¬ 
tle  Vacuity  in  the  upper  Part  of  the  'Tube, 
is  in  reality  the  main  Spring  and  Engine 
that  keeps  the  Barometer  in  play  •  that  di¬ 
rects  and  determines  the  general  Preffure  of 
the  Air,  to  its  particular  Ufe  and  Service  ; 
and  even  confines  it  to  difeover  the  daily 
Changes  it  undergoes  in  its  own  Gravity,  by 
bringing  it  thereto  the  Teft,  and  Weighing 
in  a  Philofophical  Balance,  a  Column  of 
Air ,  againft  a  Cylinder  of  Quicksilver. 

For  if  you  break  the  Tube,  and  deftroy 
the  Vacuum  in  the  upper  Extremity,  by 
lotting  in  the  outward  Air,  you  dcflroy  the 
Balance  that  keeps  the  Mercury  fufpended  ; 
■which  will  immediately  fall  down  into  the 

Ciftern, 
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Gftern,  and  the  Effect  we  are  here  account¬ 
ing  for,  entirely  ceafe. 

S  o  ridiculous  and  groundlefs  is  the  Dread 

ol  a  V icuum  in  Nature,  and  fo  ufeful  when 

right !y  apply ’d  (in  Pumps,  in  Fire  and 

Water  Engines,  &c.)  in  doing  theDrudg- 

erv,  and  contributing  to  the  Eafe  and  Be- 

nefit,  .  the  Relief  and  Entertainment  of 
Mankind. 

B  v  the  Premifes  it  is  abundantly  prov’d 
that  in  a  common  hVeather-Glafs,  xhz  Mer¬ 
cury  within  the  Tube,  gravitates  as  much 

•  ^  .•  *  *  the  ft  ago  ant  Mercury ,  Iv- 

ing  diredlly  under  it,  as  the  Mir  does  upon 
the  reft  of  the  Surface  of  the  Mercury  in  the 
Balon  •  and  confequently,  that  a  Column 
or  Atr, '  reaching  to  the  Top  of  the  Atmo- 
Jfhere,  is  of  the  fame  Weight  with  a  Column 
■  oi  Mercury  of  the  fame  Bafe  and  Height 
with  the  Mercury  in  the  Tube,  i.  e.  in  other 
Words,  ap  or  30  Inches  of  Quick-Silver 
is  equivalent  in  Weight  to  a  proportional 
o  umn  of  Air,  riling  and  reaching  above 
5  Miles  in  Height.  For  fo  high,  at  the 
lealt,  mull  we  extend  the  At  mo J there ,  or 
that  mix’d  Fluid,  confifting  of  Air  Cloud  t 
and  Vapours,  that  furrounds  the  Earth,  and 
gravitates  upon  it,  as  will  appear  by  the 
following  Calculations.  - 

For  as  the  comparative  Gravity  of 
<)uick-Silver  to  Water  is  as  14  to  1,  and 
the  comparative  Gravity  of  Water  to’  Air , 
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as  ftated  by  Dr.  Halley is  as  840  to  r, 
confequently  by  thefe  Proportions  one  Inch. 
ofaCylinder  of  Quick-Silver,  is  equivalent 
in  Weight  to  14  Inches  of  an  equal  Cylin¬ 
der  of  Water;  and  to  1 1 760  Inches,  or  980 
Feet  of  an  equal  Cylinder  o fAir^  and  from 
hence  it  follows,  that  a  Column  of  Quick- 
Silver  of3o  Inches  (being  the ufual Height 
to  which  the  Mercury  in  the  Barometer  is 
obferv  d  to  rife  in  fair  Weather  )  ts  equal 
in  Weight  to  a  Column  of  Air  of  the  fame 
Bafe,  and  25)4000  Feet  high  ;  which  is  fome- 
thing  more  than  five  Miles  and  an  half. 

Besides  this,  there  is  another  Way, 
equally  eafy  and  entertaining,  of  computing 
the  Height  of  the  Atmofphere ;  and  that  is, 
by  taking  the  perpendicular  Height  of  any 
very  high  Mountain,  and  at  the  fame  Time 
nicely  remarking  the  different  Elevation,  or 
Depreffion  of  the  Barometer  on  the  Ridge 
and  at  the  Foot  ofit;  for  then,  as  the  Dif¬ 
ference  in  the  Height  of  the  Mercury  above 
and  below,  is  to  the  whole  Height  of  the 
Mercury  at  the  Foot  of  the  Mountain,  fo 
will  be  the  Height  of  the  Mountain,  to  the 
Height  of  the  Atmofphere.  For  Indance; 

Let  us  fuppofe  the  Barometer  to  ftand 
at  30  Inches  in  the  V  alley,  and  to  fink  down 
to  27  on  the  Ridge,  or  Top  of  the  Moun¬ 
tain,  and  the  perpendicular  Height  of  the 
Mountain  it  felf  to  be  icoo  Yards,  then  it 
will  follow,  that  as  3  to  2  7  the  Height  of 
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the  Mercury,  fo  icco  Yards,  the  Height  of 
the  Mountain,  to  5)000  Yards  the  Height  of 
the  Jltmofphere,  which  is  much  the  fame 
with  the  other  Computation,  being  about 
fiye  Miles  and  five  Eights  in  Height. 

How  little  the  Proportion  here  allotted, 
of  1000  Yards  to  3  Inches  Fall  in  the  Mer¬ 
cury,  varies  from  the  Truth,  appears  from 
hence  that  Mr.  Cafjwell  (a  noted  Mathema¬ 
tician  of  Oxford)  meafur’d  Snowden  Hill  in 
North- Wales  (reputed  the  higheft  Mountain 
in  Britain)  and  found  it  to  be  1240  Yards 
high  ;  and  the  celebrated  Dr.  Halley  after¬ 
wards,  by  feyeral  exact  Tryals,  at  the  Foot 
and  Top  of  the  Mountain,  found  the  Mer¬ 
cury  to  defcend  three  Inches  and  eight 
Tenths  of  an  Inch.  Vide  Harris  s  Lexicon, 
Barometer #  Derham  §  dftrotheology ,  page  1 1 4,. 
and  1  ij. 

From  whence  it  follows,  that  the  Fall 
of  the  Mercury  one  tenth  Part  of  an  Inch, 
is  very  near  equivalent  to  32  Yards  and 
two  Feet ;  the  Fall  of  the  Metcury  one  Inch, 
is  equivalent  to  326  Yards  two  Feet,  and 
the  Fall  of  the  Mercury  three  Inches,  is 
equivalent  to  p8o  Yards. 

These  Computations,  sfmuft  be  own’d, 
are  not  entirely  exact  and  accurate,  nor  in¬ 
deed  capable  of  being  made  fo,  becaufe  the 
Mtmfphere  is  not  in  all  Places  of  equal 
Height,  or  of  equal  Weight  and  Denfity  i 
But  fail  they  are  fufficicnt  to  jollify  the 

Conjee- 
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Conje&ures  of  Philofophers  in  extending 
the  Height,  and  Gravitation  of  the  Attuo- 
jphere ,  to  the  Diftance  of  five  or  fix  Miles, 
tho’  others  upon  Account  of  the  Air  grow¬ 
ing  lighter  in  Proportion,  as  it  riles  higher, 
carry  it  much  farther. 

An  d  as  the  Atmofphere,  or  Body  of  Air 
furrounding  the  Globe  is  unequal  in  its 
Height  and  Denfity,  it  muft  be  confequent- 
ly  unequal  in  its  Preffure,  fometimes  lying 
with  a  greater  Weight  upon  the  Surface  of 
the  Earth,  than  at  others.  When  the  Air 
is  light,  or  the  Atmofphere  low  (as  on  the 
Top  of  an  high  Hill,  where  the  Cylinders 
of  the  incumbent  Air  are  proportionably 
fhortened)  the  Counterpoife  that  fupports 
the  Mercury  in  the  Tube  being  diminifh’d 
in  its  Weight,  the  Mercury <  muft  confequent- 
ly  fall  •  but  if  the  Atmofphere  be  deep,  or 
the  Air  grows  heavier,  and  preffes  with  a. 
greater  Weight  upon  the  Surface  of  the  ftag- 
nant  Mercury,  the  Mercury  within  the  T ube 
muft  confequently  rife  higher,  that  it  may¬ 
be  equal  in  Weight  to  the  Column  of  Air 
prefling  upon  it,  or  to  the  prefnt  Weight  of 
the  Atmofphere. 

F  r  o  m  hence  it  follows,  that  the  Mercury 
rifing  and  falling  ( as  it  regularly  does  ) 
according  to  the  different  Changes  in  the  Air , 
may  be  fitly  us’d  and  apply’d,  as  a  proper 
Meafure  and  Indication  of  the  Gravity  of  it, 
and  unon  this  very  Account,  it  receives  the 

j)  Name 
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Nafiie  of  a  Barometer,  becaufe  it  meafures 
and  marks  out  to  us,  the  different  Degrees 
of  its  Gravitation  ;  fbnietimes  the  Mercury 
may.  be  obferv'd  to  rife  to  the  Height  of 
3°  ~  Inches,  fometimes  it  Hands  at  or 
28,  and  at  other  times  finks  even  fo  low 
as  27  {  Inches,  but  feldom  under;  and  as 
this  Difference  is  produc’d  by  the  Preffure 
of  the  Air,  it  is  certain  the  Air  it  felf  muff 
be  fame  Way  or  other  liable  to  a  propor¬ 
tional  Change  in  its  Gravitation. 

For  as  Gravity  is  infeparable  from 
Matter,  and  is  always  proportionable  to  the 
Quantity  of  Matter  that  weighs  ;  it  is  im« 
poflible  that  the  Air  fhould  change  its  Gra¬ 
vity,  without  changing  in  like  manner  its 
Quantity  ofMatter;  and  upon  this  Account, 
fome  have  (without  due  Confideration)  ima¬ 
ged,  that  this  Difference  of  the  Air's  Gra¬ 
vity  proceeded  from  its  being  more  or  1  efs 
eharg  d  with  Vapours :  If  this  were  the 
Caufe  of  it,  there  muff  be  as  much  Vapour 
in  the  Air  at  a  Time,  as  is  equal  to  the 
W eight  of  three  Inches  of  Mercury ,  for  fo 
much  do  we  commonly  find  the  Mercury  to 
n(e  and  fall.  Now  Mercury ,  as  we  have 
berore  obferv  d,  being  14  times  heavier 
than  Water,  there  muff  be  confequently 
in  the  Air  at  once,  as  many  Vapours  as 
will  equal  in  Weight  a  Column  of  Water 
42  Inches  in  Height,  and  whofe  Bafe  is 
equal  to  the  Surface  of  the  Earth  ;  which 

is 
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is  not  only  incredible,  but  found  in  Fa£t  to 
be  more  than  falls  in  Rain  in  a  whole  Yean 
For  at  Paris  and  Lijle  (where  the  Mer¬ 
cury  varies,  as  with  us,  near  three  Inches) 
the  Quantity  of  Rain  falling  in  one  Year, 
by  a  Medium  of  fix  Years,  amounts  to  no 
more  than  21  Inches  in  Height.  At  Zurich 
in  Switzerland  to  32  Inches.  By  the  accu¬ 
rate  Obfervations  of  Mr.  Derham  at  Upmin- 
fter  in  Effex  to  ip:J.  By  the  Tables  of 
Rain  kept  by  Mr.  Town  ley  of  Lancajhire , 
it  is  ftated  by  a  Medium  of  15  Years,  at  41 
Inches.  But  as  thefe  two  Englijh  Accounts, 
feem  each  of  them  to  border  upon  oppofite 
Extremes,  the  mean  Proportion  of  Rain 
falling  one  Year  with  another,  and  taking 
one  Part  of  England  with  another,  may  be 
fairly  eftimatedat  the  perpendicular  Height 
of  30  Inches. 

The  Reafon  then,  why  the  Air  is  hea¬ 
vier  at  one  Time  than  another,  cannot  be 
from  the  Quantity  of  Vapours  floating  in  it ; 
but  feems  rather  to  arife  from  there  being 
more  Air  on  that  Part  of  the  Earth's  Sur¬ 
face,  where  fuch  Preffure  is  encreas'd.  And 
this  feems  chiefly  to  proceed  from  the 
Winds.  For  Example : 

I  f  the  Wind,  which  is  nothing  but  a 
Stream  of  Jir^  fhou'd  blow  upon  any  Place^ 
and  the  Airy  thus  fet  in  Motion,  fhou'd  be 
check'd  in  itsProgrefs,  or  reflefted  upwards, 
by  the  Oppofition  of  Mountains  and  Hills ; 

D  a  .  or 


[  28  ] 

or  if  two  contrary  Winds  lhoifd,  at  the 
fame  Time,  blow  towards  the  fame  Place, 
the  Air  will  be,  as  it  were,  pil'd  and  heap'd 
up  for  fomeDiftance  on  each  Side,  by  their 
Meeting  and  Oppofition ;  and  confequently 
there  being  in  both  thefe  Cafes,  more  Airy 
its  Gravity  will  be  encreas’d. 

Bu  x  if  the  Wind  blows  with  any  Degree 
of  Strength,  or  Steadinefs,  over  a  plain 
Country,  the  Air  y  which  before  refted  upon 
it,  will  be  fwept  along  with  it  ;  or  if  two 
contrary  Winds  fhou'd  at  the  fame  Time 
blow  from  off  the  fame  Continent,  the  Air 
impendent  over  it,  will  be  thereby  greatly 
thiifd  and  attenuated  j  nor  can  the  Spring 
of  the  Air  bring  in  Supplies  fail  enough  to 
anfwer  fuch  a  double  Evacuation.  So  that 
in  each  of  thefe  Cafes,  the  Air ,  growing 
lefs  in  Quantity,  will  be  confequently 
lighter  :  As,  at  the  fame  Time,  the  great 
force  and  Swiftnefs  of  its  horizontal  Motion, 
will,  it  is  reafonable  to  imagine,  intercept 
and  abate  lome  Part  of  its  perpendicular 
Preffure. 

Thus  alio,  as  the  Air  is  condenfable 
by  Cold,  when  the  Wind  blowrs  from  the 
Eafterly  or  North- Ea/ierly  Points,  it  will  of 
courfe  bring  from  thofe  frozen  Climates,  a 
great  Quantity  of  their  heavy  and  condens'd 
Air  along  with  it :  As  on  the  other  Side, 
the  Air  being  dilatable  by  Heat  (when  the 
Wind  blows  from  the  Southerly  Quarters, 
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it  will,  in  like  Manner,  drive  a  Stream  of 
warm  and  rarefy’d  Air  through  the  Atmo- 
Jphere  y  and,  by  this  means,  the  Quantity 
of  Air ,  being  encreas’d  in  the  one  Cafe, 
and  diminiftfd  in  the  other,  the  Atmofphere 
lying  within  the  Courfe  of  thefe  warm,  or 
cold  Winds,  will  be  confequently  lighter, 
or  heavier.  And  as  befides  thefe  ordinary 
Streams  of  Air ,  there  are  other  irregular 
Blafts  of  Wind,  that  do  not  move  horizon¬ 
tally,  but  in  oblique,  or  Ipiral  Directions, 
fometimes  riling  upwards,  or  inclining 
downwards :  fo  to  thefe  we  may  probably 
afcribe  fome  of  thofe  fudden  and  extraor¬ 
dinary  Variations  in  the  Weight  of  the  Airy 
which  are  not  fo  eafily  accountable  for  in  a 
more  common  and  natural  Way. 

I  n  thefe  therefore,  as  well  as  in  other 
Inftances,  the  Winds  feem  to  be  the  chief 
Agents  in  varying  the  Quantity  and  Tem¬ 
per  of  the  Alry  and  caufing  fo  great  a  Dif* 
ference  in  its  Gravitation. 

When  the  Air  is  heavy,  the  Vapours 
rife  with  the  greater  Eafe  and  Freedom,  and 
continue  fupported  in  larger  Quantities  at  a 
greater  Height  from  the  Surface  of  the  Earth  , 
And  this  Exhalation  of  Vapours,  proceeds 
partly  from  a  fubterraneous  HeatQftreaming 
out  from  the  Center,  or  Bowels  of  the  Earth  ; 
and  in  its  Paflr^e  through  the  Waters, 
railing  fometimes  a  fenlible  Reek,  or 
Steam,  like  that  of  warm  Water  over  a 
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Fire,  and  carrying  it  up  into  the  Air  along 
with  it)  but  chiefly,  from  the  Rays  of  the 
San  j  which,  failing  obliquely  upon  the 
Surface  of  the  Water,  and  "being  many  of 
them  reflected  bade,  with  minute  aqueous 
Particles  adhering  to  them,  or  thin  watry 
Cafes  furrounding  them,  are,  by  that  means, 
iuppos’d  to  raife  copious  and  continual 
Exhalations  from  it. 

These  Vapours  being  rarefy ?d  to  a 
gieat  Degree,  and  (as  Dr.  Halley  and  Mr. 
Derham  imagine)  form’d  into  real,  but  im¬ 
perceptible  Bubbles  by  the  Pleat,  and  actu¬ 
ated  by  the  Rays  of  the  Sun,  grow  fpecifi- 
cally  lighter  than  the  Air^  and  confequently 
muft  rife  ’till  they  come  to  an  Air  of  the 
lame  fpecific  Gravity  with  themfelves 
where  they  will  reft.  * 

A  s  in  a  Glafs  Veffel,  fill’d  with  three  dif¬ 
ferent  Liquors,  and  each  of  them  of  different 
fpecific  Gravities ;  (fuppofe  fait  Water  at 
the  Bottom,  Wine  in  the  Middle,  and  Oyl 
at  the  I  op)  the  Confequence  will  be,  that 
the  very  fame  Cube  of  Oak-Wood,  that 
riles  up  through  the  Water,  and  fwims  in 
the  Wine,  will  yet  fink  down  through  the 
Oyl  :  1  he  middle  Liquor  being  therefore 
of  the  fame  fpecific  Gravity  with  the  Wood 
mere  it  will  reft.  To  carry  on  the  Parallel 
ftill  farther,  let  us  fuppofe  it  poffible,  by 
ionic  chymical  Infufion  to  make  a  common 
Mixture  ot  the  lb  three  different  Liquors, 

either 

.  >  r 


[  ?'  ] 

either  of  equal  Weight  and  Denfity  with 
the  Water,  or  of  equal  Levity  with  the  Oyl : 
Then  it  is  evident,  that  the  Cube  of  Wood 
will,  in  the  former  Cafe,  rife  and  float  at 
the  Top;  and  in  the  latter  Cafe,  fink  down 
to  the  very  Bottom. 

And  thus,  in  Proportion  to  the  Weight 
of  the  W/r,  and  the  Denfity,  or  Rarefaction 
of  the  Vapours  themfelves,  they  will  either 
float  near  the  Surface  of  the  Earth,  under 
the  Appearance  of  Mills,  or  Fogs  ;  or  elfe 
mounting  up  out  of  Sight,  they  will  range 
themfelves  in  higher  or  lower  Regions  of 
the  Atmofphere ,  fuitably  to  their  fpecific 
Gravity,  where  they  will  reft.  And  if  at 
any  Time,  during  their  Sufpenfion,  the 
State  of  the  Atmofphere  varies  by  anyfudden 
Attenuation,  or  Compreffion,  in  the  Regi¬ 
ons  above,  the  Situation  of  the  Vapours  will, 
in  like  manner,  change  with  it,  either  by 
a  farther  Afcent  upwards,  or  Depreilion 
downwards,  according  as  the  Weight  of  the 
Atmofphere  is  encreas’d,  or  diminifh’d. 

I  t  is  only  a  vaft  Collection  of  thefe 
Steams,  Mifts  and  Vapours,  thus  rais’d  from 
the  Surface  of  the  Earth  and  Sea,  thus  car¬ 
ried  up  and  fupported  at  different  Heights, 
thus  floating  in  feemingly  large  compacted 
Bodies,  and  thofe  confufedly  driven  toge¬ 
ther  and  accumulated  by  the  Winds,  that 
form  the  Clouds  ;  which  are,  in  reality, 
no  other  than  exalted  Mifts,  or.  Magazines 
8  -■=  of 
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of  Vapours,  rang'd  above,  in  higher  or 
lower  horizontal  Planes,  in  Proportion  to 
the  comparative  Denfity,  or  Rarefa&ion  of 
the  Vapours  themfelves,  with  that  of  the 
Atmojphere ,  or  Medium,  wherein  they  are 
buoy'd  up.  (And  in  this  Senfe,  we  may 
clearly  underftand,  and  rationally  account 
for  the  Balancings  of  the  Clouds ;  an  Ex- 
preffion  frequently  admir'd  in  the  Book  of 
Job  (37.  16.)  as  being  ftricHy  true  in  a  Phi- 
lofophical,  noble  and  elegant  in  a  Poetical 
Senfe,  and  very  juft  and  natural  in  both. 

That  the  Clouds  and  Mills  are  much 
alike,  and  differ  chiefly  in  their  Dillance, 
Situation,  and  Appearance,  is  fometimes 
evident  to  Sight,  becaufe  the  very  fame 
Body  of  Vapours  floating  near  the  Earth  as 
a  Mill,  when  they  are  rais'd  higher,  or 
driven  farther  off  by  the  Wind,  or  Sun, 
change  their  Appearance  into  that  of  Clouds, 
which  they  fo  nearly  referable,  as  not  to  be 
with  any  certainty  diftinguilhable  from 
them.  And  for  a  farther  Proof  of  this, 
- Vcirenliis  ( Geog.  Gen.  pag.  66.)  fpeakingof 
the  Mountains  of  America,  relates,  that 
Malta  Peruvianorum  montium  fajligia  per- 
petuis  teguntur  ijivibus  tarn  cejlate ,  quam 
hyeme  ;  mult  a  nubihus  involvuntur ;  quae  dam 
ultra  'medium  aeris  regionem  elevantur .  And 
afterwards  of  the  Pike  of  T’eneriff,  pag.  6 p. 
Vertex  illius  fupra  nubes  attolli  vide tur  ma- 
nifejle  5  cum  medium  montem  cingant ; 

vertex 


C  3?  ] 

vertex  ext  are  fupra  has  nebulas  conjpiciatur. 

L  e.  As  Clouds  are  commonly  obierv’d  to 
adhere  to  the  Sides,  and  to  hang  round  the 
middle  Parts  of  the  Pike  of  T'eneriff ]  and 
other  exceeding  high  Mountains :  So  fame 
curious  Perlbns  and  Travellers  (who  have 
happen'd  to  climb  thefe  Mountains  when 
they  appear’d  thus  begirt  with  Clouds) 
have,  for  fome  Time,  in  their  Afcent  up¬ 
wards,  found  themfelves  involv'd  in  thick 
and  heavy,  in  damp  and  drizzling  Mills; 
which,  to  themfelves  afterwards  from  above, 
and  to  the  Spectators  from  below,  have  fail 
retain’d  the  Appearance  of  Clouds. 

Out  of  thefe  Magazines  and  Colledions 
of  Vapours,  thus  floating  and  fupported  in 
•  the  Air  (according  to  the  different  Changes 
they  undergo  from  the  Seafon  of  the  Year, 
the  Temper  of  the  Winds,  and  the  Warmth, 
or  Coldnefs,  of  the  fuperior  Regions)  the 
feveral  Kinds  of  aqueous  Meteors  are  form'd 
and  fbpply’d,  which  under  fo  many  different 
Appearances,  fall  back  upon  the  Surface  of 
the  Earth,  as  that  excellent  Author,  Mr. 
Derham  ( Yhyf  *fheoL  pag.  20.  &c.)  in  a 
Manner  very  rational,  deduces  and  ex¬ 
plains. 

Such  Vapours  as  are  rais’d  by  the  de¬ 
clining  Sun,  or  hang  near  the  Surface  of 
the  Earth,  being  condens'd  by  the  Coldnefs 
of  the  Nights,  in  the  Summer  fall  back  in 
De  vvs,  and  in  the  Winter  in  hoary  Frofts. 

E  la  ' 
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In  what  we  call  a  black  Froft,  either  the 
Rife  of  the  Vapours  is  quite  intercepted  ; 
or  rather  they  are  rais'd  too  high  to  be 
reach'd  and  precipitated  by  the  Cold  below. 
When  the  Vapours  approaching  nearer  to 
each  other,  are  frozen  in  the  Clouds,  and 
broken  by  the  Refiftance  and  Flu&uations 
of  the  Air,  or  the  cold  Winds  palling  through 
them,  they  then  fall  down  in  Flakes  of 
Snow.  When  the  Vapours  are  beginning  to 
run  into  fmall  Drops,  and  are  precipitated 
by  the  Cold  above,  before  they  are  com- 
pleatly  form’d,  they  then  fall  down  in 
mizzling  Rains ;  or,  if  frozen,  in  Sleet. 
And  as  the  ordinary  Drops  of  Rain,  freezing 
in  their  Defcent,  form  Hail;  fo  whenever 
they  happen  afterwards  in  their  farther  De¬ 
fcent  downwards,  to  pafs  through  a  Cloud 
of  Snow,  they  encreafe  in  Bulk,  and  gather¬ 
ing,  in  a  literal  Senfe,  as  a  Snow  Ball,  form 
thole  larger  Hail-ftones  (of  fix,  or  more 
Inches  in  Circumference)  of  which  we  of¬ 
ten  read,  and  fomedmes  with  Surprize  ad¬ 
mire  and  obferve. 

So  long  as  the  Air  continues  heavy  (he¬ 
nna:,  as  we  above  obferv'd,  either  condens'd, 
or  accumulated  in  Quantity)  the  Vapours 
will  he  fuliain'd,  and  the  Weather  hold  fair; 
but  if  the  Air  by  any  Rarefaction,  or  Di¬ 
minution  of  its  Quantity  turns  lighter,  the 
Vapours,  which  were  before  in  .fEqilibrio 
with  it,  will  preponderate  j  and  being  hea¬ 
vier 
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Vier  than  the  Air,  in  which  they  floated* 
will  confequently  defcend.  In  their  Defcent, 
as  they  approach  nearer  to  each  other,  and 
are  continually  check’d  by  the  Refiftance 
of  the  Air,  they  muft  be  condens’d  ;  and 
this  Condenfation  of  the  falling  Vapours 
will  gradually  encreafe,  ’till  they  are  com- 
prefs'd  and  colleded  into  fmall  Particles,  or 
Globuli  of  Water;  and  thefe  again,  incor¬ 
porating  with  others  in  their  farther  Defcenr, 
they  are  at  laft  form’d  into  bigger  Drops, 
and  fall  down  in  Showers  of  Rain  ;  and 
thefe  Showers  will  be  more  or  lefs  violent, 
and  the  Drops  larger  or  fmaller,  in  propor¬ 
tion  to  the  Quantity  of  the  falling  Vapours, 
and  the  Height  from  whence  they  defcend. 

From  thefe  premiles  it  clearly  follows, 
that  when  the  Quick-Silver  in  .the  Tube, 
rifes  and  continues  high  (  being  fupported 
by  the  extraordinary  Weight  of  the  Air ) 
then  the  Vapours  will  be  fupported  too,  and 
the  Weather  continue  fair:  But  when  (  by 
any  great  Diminution  of  the  Weight  of  the 
Air  )  the  Mercury  fubfides  and  keeps  low  ; 
then  the  Vapours,  not  being  fupportable, 
will  defcend  with  it,  and  the  Weather  be 
rainy,  and  the  Rain  more  or  lefs  in  propor¬ 
tion  to  the  Depression  of  die  Mercury . 

A  n  d  as  thefe  Effects  ufually  follow,  and, 
for  the  moft  part,  regularly  correipond  with 
the  Caufes  here  affigtfd  :  So  it  is  upon  thefe 
Principles  that  the  common  PVeather-Gliffk 
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are  made  ;  and  upon  thefe  only,  that  they 
■are  capable  of  being  rightly  underftood  and 
explain’d. 

Fro  m  hence  alfo  (  efpecially  from  what 
has  been  faid  above  upon  the  Air  and 
Winds)  may  be  drawn  leveral  other  Obfer- 
vations  and  Conclulions  relating  to  the  fame 
Subject,  and  giving  lome  farther  Light  to 
it. 

i.  As  the  Winds  encreafe  the  Quantity 
and  Weight  of  the  Air,  and  by  that  means 
fupport  the  Vapours ;  lb  are  they  fometimes 
the  immediate  Occafion  of  their  falling  :  For 
when,  for  Inftance,  the  Winds  blow  from 
oppofite  Quarters,  the  Mills  and  Vapours 
floating  in  the  different  Streams  of  Jir, 
mu  ft  be  forcibly  driven  again!!:  each  other, 
and  confufedly  mix’d  and  blended  together : 
And  as  they  were  before  feparately  /Equi¬ 
ponderant  to  the  Air,  and  for  that  reafon 
floated  in  it ;  fo  after  fuch  Confluence  and 
Conjundion,  they  will  doubly  exceed  the 
Weight  of  the  Air,  and  force  their  Defcent 
through  it.  And  this  is  ufually  the  Caufe, 
both  of  the  iargeft  Drops,  and  of  the  greateft 
and  moft  plentiful  Rains,  as  we  fhall  have 
Occafion  more  fully  to  deferibe  in  another 
Place.  But  when  either  of  thefe  oppofite 
Winds  rifes  and  prevails,  and  turns  the 
whole  Stream  of  Clouds  and  Vapours  only 
one  Way,  it  foon  clears  the  Hemifphere,, 
and  reftores  better  Weather.  From  hence 

alfo 
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alfo  we  may  farther  obferve,  That  the  par¬ 
ticular  Effed  the  Winds  have  upon  the 
Changes  of  the  Weather,  depend,  in  a  great 
meafure,  upon  the  prefent  State  and  Quality 
of  the  Atmofphere  ;  for  when  that  is  moift 
and  damp,  or  charg’d  with  Clouds  and  Va¬ 
pours,  the  Change  of  the  Wind  into  an  op- 
pofite  Quarter  loon  produces  Rain  :  But 
when  the  Atmofphere  is  dear  and  free  from 
Vapours,  it  adds  to  the  Weight  and  Quantity 
of  the  Air  ;  and,  by  that  means,  continues 
and* prolongs  fair  Weather; 

2.  To  fuch  an  Accumulation  of  Air ,  as 
we  have  above-mention’d,  may  very  proba¬ 
bly  be  afcrib’d  the  conftant  and  fettled  Dry- 
nefs  of  the  Coafts  of  Peru  and  Chili ;  where 
from  3  to  30  Degrees  South,  and  for  12  or 
1 3  Degrees  to  the  Weft,  according  to  Dam¬ 
per,  and  other  Travellers,  it  never  rains. 
To  account  for  this,  it  is  obfervable,  that 
a  conftant  Eaft  Wind  blows  round  the  Globe 
for  feveral  Degrees  on  each  fide  of  the 
ALquator ;  that  the  Andes  in  Peru  and  Chili 
(being  a  Ridge  of  the  higheft  Mountains  in 
the  World,  and  running  from.  North  to 
South)  lie  directly  crofs  to  the  general  Cur¬ 
rent  of  th eAir-,  and  thereby,  either  break, 
01  intercept  tne  Clouds  and  Vapours  on  the 
Eaflern  fide  of  the  Mountains  ;  or  elfe  raife 
and  accumulate  the  Air  on  the  PFeflern  fide 
to  inch  an  neight  and  Quantity,  as  to  tup— 
port  the  Vapours  floating  in  it  to  the  Dift- 
a nee  of  ^30  or  300  Reagucs  from  the  fihore^ 

where 
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where  the  general  Eaft  Wind  (finking  again 
to  the  Level  of  the  Sea  )  brings,  as  in  other 
Places,  Vapours,  Clouds,  and  Rain  along 
with  it.  Dumpier ,  Vol.  a.  W.  78,  yp. 

3.  The  Coafts  of  Guiney ,  are,  by  the 
fame  Author,  (  page  80.)  reckon'd  among 
the  wetted  Places  in  the  World,  becaufe 
lying  near  the  yEquator,  they  are  exceeding 
hot  and  fultry ;  and  the  Soil  (  being  as  Tra¬ 
vellers  .  farther  obferve,  a  loofe  and  deep 
Sand  )  imbibes  and  retains  the  Heat  of  the 
Sun  to  fuch  a  Degree,  as  to  rarefy  and  atte¬ 
nuate  the  lower  Region  of  the  Atmfphere  ; 
and  by  Inch  Rarefadion,  as  well  drawing 
in  the  Winds  upon  the  Coafts  (  Dumpier , 
W.  r4,  15,  i<5,)  as  precipitating  the  Clouds 
and  Vapours  \  which  the^f/r,  weakened 
by  exceilive  Heat,  has  not  either  Weight, 
or  Denfity  fuificient  to  fupport. 

4.  To  fuch  an  extraordinary  Thinnefs, 
or  Attenuation  of  the  Air,  may  be  attri¬ 
buted,  what  we  fometimes  with  Surprize 
ooferve ;  viz.  the  fhdden  overcaftingofthe 
Sky,  when  in  a  calm  fultry  Morning,  with¬ 
out  any  vifible  Clouds  arifing  from  below 
the  Horizon,  a  clear  Hemifphere  (by  the 
Defcent  of  the  Vapours  into  the  lower  Re¬ 
gions  of  the  Air )  unexpededly  becomes 
hazy,  thick  and  cloudy,  and  even  fometimes 
mifty  and  rainy, 

5.  It  was  an  Obiervation  made  many 
Years  ago  by  the  accurate  Dr.  Halley ,  that 

the 
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the  Weather-Glop ,  in  a  moderate  Eajierly 
Wind  ufually  rifes  higheft.  The  Truth  of 
which,  to  a  careful  Obferver,  feldom  fails 
of  being  fully  confirm’d  by  yearly  Experi¬ 
ence.  For  to  go  back  no  farther  than  the 
Year  1728,  in  the  Latitude  of  Grantham , 
a  fettled  Easterly  Wind,  blowing  exceeding¬ 
ly  fharp  and  cold  for  feveral  Days,  in  the 
Confequence  of  it,  fo  far  condens’d  the  Air,, 
as  to  raife  the  Mercury ,  Feb.  24  and  25, 
within  a  Trifle  of  304.  Inches.  In  this  In- 
ftance,  the  Sky  was  perfectly  ferene,  the 
Sun  fliin’d  very  bright,  and  the  Froft  held 
very  fharp  and  fevere.  • 

On  January  11,  172^,  The  Reverend 
and  learned  Dr.  Stukely  being  with  me,  we 
meafur’d  the  Height  of  the  Mercury,  and 
found  it  Handing  again  at  30  ±  Inches  (above 
which  in  this  Latitude  and  Situation,  it  is 
very  rarely  obferv’d  to  rife)  but  in  this  lat¬ 
ter  Cafe,  the  Weather  was  milder,  and  the 
Atmofphere  in  all  parts  equally  thick  and 
hazy ;  the  Wind  having  been.for  fome  time 
before  in  the  Weji,  then  fetting  in  for  four 
or  five  Days  full  Eaft  ;  and  afterwards,  juft 
at  the  time  of  making  the  Obfervation,  by 
a  very  fudden  Turn,  reverting  back  into 
the  Weft.  From  which  alternate  Change, 
and  quick  Succeflion  of  the  Winds,  it  is 
very  certain,  that  they  muft  both  of  them, 
for  fome  time,  and  at  no  great  diftance, 
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continue  blowing  in  aired  Oppofition  to 
each  other ;  and,  by  that  means,  accumu¬ 
lated  the  Air  impendent  over  us,  to  a  De¬ 
gree  anlwerable  to  fuch  an  extraordinary 
Elevation  of  the  Mercury. 

In  each  of thefe  Inftances  the  Weather 
was  fettled  ;  and  continued  Fair,  Dry,  or 
Frofty,  for  about  Ten  Days  before  and  af¬ 
ter  the  Time  of  Obfervation.  To  which 
we  may  farther  add,  that  as  the  JVejlerly 
Wind  is  moft  frequent  and  common,  and 
blows  by  Intervals,  for  more  than  half  the 
Year  with  us ;  it  is  feldom  that  an  Eaji 
Wind  can  continue  for  a  Week  together, 
without  meeting  with  a  fuperior  Oppoiition 
from  that  Quarter;  and  thereby,  for  feme 
time  at  leaft,  encreafmg  the  Quantity  and 
Weight  of  the  Airy  and  railing  the  Mercury 
in  the  Confequence  of  it. 

6.  As  in  a  moderate  EaJij  or  Northerly 
Wind,  for  the  Reafons  above  given,  the 
Weight  of  the  Air  is  encreas'd  :  So  in  a  ve¬ 
ry  firong  Wind,  be  the  Quarter  what  it 
will,  (especially  if  it  be  Southerly,  or  iVefl- 
erly , )  the  Horizontal  Flux  and  Velocity  of 
the  Ary  takes  off  part  of  its  perpendicular 
Preffure,  This  is  evident  in  Fad,  from  the 
Mercury  fubilding  always,  and  keeping  low 
in  tempeftuous  Weather.  And  was  even 
viable  to  the  Eye  in  the  great  Storm  1703. 
During  the  Height  of  which,  the  Mercury 
was  obferv'd  to  fhake  anfwerably  to  the  Con- 
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euflions  of  the  Air,  in  a  fenfible  Tremor 
and  Vibration :  Sometimes  apparently  yield¬ 
ing  and  finking  under  the  Violence  of  an 
approaching  Blaft  ;  and  immediately  after, 
rifing  again,  upon  the  Relaxation  of  it. 

In  Hurricanes  and  other  violent  Storm s, 
befidesthe  Horizontal  Blaft,  there  are  often 
fpiral  Eddies  and  Circumvolutions  of  the 
Air  working  upwards;  and  even  fome times 
railing  and  carrying  Bodies  of  Weight  and 
Subftance  aloft  with  them.  From  whence 
it  is  obvious  to  infer,  that  the  Preflure  of 
the  Air ,  mu  ft  of  confequence  be  the  lcaft 
downwards;  when  by  fuch  a  contrary  Im- 
pulfe,  it  is  revers’d  and  forc'd  upwards : 
And,  in  this  cafe,  the  Quick-Silver,  having 
no  fteady  Counterpoife,  will  be  more  un- 
fettled,  and  fink  lower  than  in  any  other,  as 
in  the  Storm  1703,  above-mentionM 
Which  is  the  only  Inftance,  or  Account,  I 
have  met  with  of  the  Mercury  falling  below 
27  JL  Inches.  Tho’  in  fome  of  thofe  unac- 
countable  Eddies,  that  rebound  back  from 
the  Earth,  and  feem  (pro  tempore)  to  fuf- 
pend  the  Preflure  of  the  Air ,  by  exerting 
their  Force  contrary  to  it  ;  it  is  very  pof- 
fible  that  the  Vibration,  or  Subfiding  of 
the  Mercury ,  may  be  ft  ill  lower. 

8.  From  hence  alfo  we  may  farther  ob~ 
ferve,  that  fuch  an  extraordinary  Dcprei- 
fion  of  the  Mercury ,  lafts  no  longer  than  the 
Violence  of  the  Storm  that  caufes  it.  For 
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t.is  loon  as  that  of  November  1703,  was  over 
the  Mercury  role  again  very  faft  •  being’ 
within  lefs  than  twelveHours,  near  change¬ 
able,  from  whence  it  began  falling  the 
Day  before.  And  this  the  learned  Dr.  Halley , 
in  a.  like  Cafe,  with  good  realbn  afcribes, 
partly  to  the  general  Recoil  of  the  Air,  after 
the  protrufive  Force  of  the  Wind  was  fpent  • 
and  partly  to  the  quick  and  fudden  Acceffion 
ot  new  Airy  to  fupply  the  great  Evacuation 
made  by  the  Storm,  for  whenever  any  Part 
of  the  Atmojphere  is  thus  attenuated  beyond 
its  mean  Denfity,  the  neighbouring  Regions 
oft  he  Air,  being  more  comprels’d,  will’  by 
a  progrelfive  Expanfion,  continue  pourin^ 
in  fioin  all  Quarters  ’till  the  ^Equilibrium  be 
leftoi  d. :  And  in  the  confequence  of  this, 
will  raife  the  Mercury  to  much  the  fame 

Height  it  was  before,  and  in  lefs  time  than 
wherein  it  was  falling. 

9-  I  n  mifty,  or  foggy  Weather,  (if  it  be 
of  any  Continuance)  the  G/afs  is  commonly 
oblerv’d  to  Hand-  very  high  •  becaufe  the 
Air  is  ufually  then  perfectly  ftill  and  calm, 
aad^  pieiFes  with  its  full  perpendicular 
Veight  upon  the  ftagnaut  Mercury 5  with** 
out  any  Interruption,  or  Abatement* 

The  learned  Dr.  Wallis  is  of  Opinion 
that  the  Mills  and  Vapours  hanging  thus  in 
the  Air ,  add  to,  and  encreafe  its  PrelTure : 
Which,  no  doubt,  is  true  in  general  ;  be¬ 
caufe  the  collective  Body  of  the  Air  and  Va- 
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pours  taken  together,  mull  be  of  greater 
Weight  than  the  Air  alone. 

And,  upon  this  account,  not  only  in 
rnifty,  but  in  dark,  fettled,  calm  Weather, 
(  when  the  Vapours  are  raifed  and  fupported 
at  a  very  great  Height ;  and  fo  equally  and 
copioufiy  difperfed,  that  the  Sky  appears 
uniformly  thick  and  hazy  in  all  Quarters  j 
without  the  leaft  Gleam  of  Sun-fhine  break¬ 
ing  through,  or  any  Cloud  diftin&ly  form'd 
in  any  Part  of  the  Hemifphere : )  In  fuch  a 
denfe  State  of  the  AtmoJ'phere ,  the  Weight 
of  it  is  greatly  encreas’d  ;  and  the  Height 
of  the  Mercury  raifed  by  it,  is  ufually  near 
30  Inches. 

But  as  foon  as  this  State  of  the  At  mo* 
frh  ere  changes,  either  by  the  Wind  rifing, 
the  Sun  breaking  out,  or  both  together  dif- 
perfmg  the  Hemifphere  of  Vapours,  and 
forming  many  of  them  into  large  Clouds, 
failing  above  ;  the  Weight  of  the  At  mo - 
fphere  immediataly  diminifhes  upon  it,  and 
the  Mercury  will  in  few  Hours  fettle  to  apl 
and  fometimes  to  ap  Inches. 

From  hence  it  feems  obferveable  ;  \fty 
That  the  Calmnefs  of  the  Jiry  adds  very 
much  to  the  Weight  of  it.  And  ar/,  That 
the  general  and  equal  Diftribution  of  the 
Vapours,  whether  in  Mills  below,  or  in  a 
hazy  Sky  above,  acts  with  a  ftronger  and 
greater  Degree  of  Preifure,  than  any  partial, 
or  unequal  Diftribution,  or  Collections  of 
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them  in  Clouds  :  Which,  whether  fulpend- 
ed  in  the  Ah,  or  moving  horizontally,  in¬ 
tercept  and  take  off  fome  part  of  the  per¬ 
pendicular  Preffure  from  the  Regions  above* 

And  agreeably  to  this  latter  Obferva- 
tion,  if  we  examine  the  Effect  of  any  par¬ 
ticular  Column  of  Air ,  a&ing  upon  the 
Barometer,  the  Opinion  of  the  Vapours  add¬ 
ing  to  the  Weight  of  it,  mufi  be  underflood 
with  fuch  a  Limitation.  For  the  only  Rea- 
fon  of  the  Clouds  and  Vapours  floating  in 
the  Air ,  is  becaufe  they  are  Bulk  for  Bulk 
lighter  than  the  Air.  If  therefore  we  fup- 
pofe  them  to  exclude,  or  take  up  the  Space 
of  a  Portion  of  Air  equal  to  themfelves, 
and  heavier  than  themfelves,  it  will  confe- 
quently  follow  that  a  Cylinder  of  clear  Air, 
mu  ft  and  will  exert  a  greater  Degree  of 
Preffure,  than  a  compound  Cylinder  of  Air 
and  Vapours  intermixt  of  the  fame  Dimen¬ 
sions.  As  an  entire  Column  of  lblid  Oak, 
is  heavier,  than  an  equal  Column  compos’d 
of  feveral  Pieces  of  Oak,  Fir  and  Cork 
joyn’d  together. 

And  this  will  in  part  explain  the  reafon 
of  the  Mercury's  rifing  and  Handing  high 
in  fair,  calm  and  clear  ;  but  fubfiding  and 
keeping  low,  in  rainy,  windy  and  cloudy 
Weather;  Becaufe  in  the  former,  thePref- 
iure  of  the  Air  is  direct  uniform  and  Heady ; 
and  in  the  latter,  by  the  Interpofure,  or 
Fluctuation  oi  Clouds  and  Vapours,  broken 

and 
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and  interrupted,  and  thereby  in  part  divert¬ 
ed  and  diminiflid. 

That  the  Clouds  floating  in  the  Air, 
leffen  the  Weight  of  it,  feems  to  receive 
fomellluftration  at  leaft,  if  not  Proof,  from 
anExperiment  or  two  deliver'd  by  Mr.  Boyle. 

Take  a  Piece  of  Spunge,  moiften  it 
with  as  much  Water  as  it  will  conveniently 
retain,  without  dropping.  Sufpend  it  with 
a  Weight  equivalent  to  it,  in  a  nice  and 
even  Balance.  While  the  Sun  fhines,  and 
the  Sky  continues  clear,  the  Scales  will  hang 
in  ^Equilibria :  But  upon  the  Approach  of 
any  large  Cloud  towards  the  Zenith ,  the 
Water  in  the  Spunge  will  preponderate, 
whilft  the  Cloud  is  paffing.  But  as  foon  as 
the  Cloud  is  gone  over,  the  very  fame  State, 
orPreffure  of  the  Air,  being  again  renew'd, 
the  Scales,  in  the  Confequence  of  it,  will 
return  back  to  their  former  AEquilibrium. 

This,  I  am  well  aware  of,  the  noble 
Author  incidentally  mentions,  as  a  furpri- 
zing  Effed,  or  fenfible  Indication  of  the 
Humidity,  or  Moifture  of  the  Air ,  deriv'd 
from  the  tranfient  Cloud,  and  communi¬ 
cated  to  the  Spunge  ;  But  may  it  not  feeui 
alfo  to  deferve  our  Attention,  whether  a 
real  Change  in  the  Weight  of  the  Air,  docs 
not  affect,  or  produce  the  Change  in  the 
Balance?  Becaufe,  agreeably  to  the  Laws 
of  Hydroftaticks,  where  two  Bodies  of  un¬ 
equal  Bulk,  are  equiponderant  in  one  Me* 
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dium,  they  will  lofe  their  Equilibrium. , 
tv  len  they  come  to  be  weigh’d  in  another,, 
For  if  this  letter  JVtedium  be  heavier,  the 
larger  Body  will  be  fupported  in  it,’  and 
weigh  lighter  than  before  ;  but  if  the  new 
Medium  be  lighter,  the  more  bulky  Body 
will  fubfide  in  it,  and  weigh  heavier  than 
before.  And  accordingly  the  lame  noble 
Philofopher,  in  what  he  calls  his  Statical 
Barojcope  (confining  of  a  thin  large  Glafs 
Bubble,  hanging  in  Counterpoife  to  a  final! 
Glafi  Weight,  in  a  Balance  exquifitely 
nice  and  fenlibie,  and  plac’d  near  a  Baro¬ 
meter )  regularly  found;  that  when  by 
any  notable  Encreafe  in  the  Weight  of  the 
-dir,  the  Mercury  rofe,  the  Glais  Bubble 
woud  be  buoy  d  up,  and  rile  with  it :  But 
when,  by  any  confiderable  Decreafe  in  the 
Weight  of  the  Mir,  the  Mercury  fell ;  the 
Bubble  wou’d  on  the  contrary  preponderate 
and  fall  with  it.  *  ’ 

Fr  oh  whence  it  appears,  that  the  fu- 
perior  Weight  of  the  Spunge,  in  the  In- 
fiance  above-mention’d,  feems  rather  to  be 
deriv’d  from  a  fenfible  Decreafe  in  the 
Weight  of  the  Air.  To  thofe  who  aferibe 
it  altogether  to  the  Moifture  of  the  Air 
without  admitting  any  other  Caufe  of  it, 
it  will  be  difficult  to  account  for  fo  odd  a 
Property  as  that  of  a  Spunge,  fucking  in 
Vapours  from  an  approaching  Cloud,  and 
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reieafing  them  back,  in  exaftly  the  fame 
Quantity  at  the  Recefs  of  it. 

T  h  e  learned  Dr.  Wallis  in  his  farther 
Sentiments  upon  this  Subjed,  accounts  for 
the  gradual  Sinking  and  Lownefs  of  the 
Barometer  in  rainy  Weather,  by  the  gradual 
Diminution  of  the  Preffure  of  the  Air,  grow-* 
ing,  as  he  luppofes,  lighter  and  lighter,  in 
Proportion  to  the  Quantity  of  the  falling 
Rains.  • 

If  this  were  ftridly  and  generally  true" 
it  will  feem  to  follow  from  thence,  that  the 
Glafs  fhoifd  {land  higheft,  when  the  Air  is 
fill  left  of  Clouds  and  Vapours ;  becaufe 
{ agreeably  to  this  Opinion)  it  is  then  moft 
burden’d:  And  lowed  when  the  Rains  are 
quite  over,  becaule  the  Air  is  then  moft 

lighten'd, 

^  Rut  on  the  contrary,  we  find  by  Expe¬ 
rience,  that  the  Mercury  is  ufually  low  in 
c loudy  and  rainy  Weather,  becaufe  the  At** 
mofpkere  is  then  lighter  :  And  may  be  of- 
I^n  obferv  d  to  rile  for  feveral  flours  before 
the  Rains  are  over;  becaufe  there  is  a  eon- 
ftant  and  gradual  Aceeffion  of  new  Air 
pouring  in  to  fupply  the  Place  of  the  del 
feending  Clouds  and  Vapours  ;  and  thereby 
encreafing  the  Preffure  upon  the  Barometer 
even  whilft  the  Rains  are  falling. 

I  would  not  here  be  underftood  to  infer 
from  hence,  that  this  Opinion  of  Dr.  Wallis 
is  altogether  falfe.;  but  that  it  does  not,  in 
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all  Cafes,  hold  abfolutely  true.  When  the 
Regions  above  are  calm,  and  at  the  fame 
time  crouded  and  accumulated  with  Clouds, 
difeharging  themfelves  in  heavy  and  plenti« 
ful  Rains,  the  Quantity  falling,  will,  it  is 
reafonable  to  imagine,  in  fome  Degree,  lef* 
fen  the  PrefTure  of  the  Atmofphere  :  Becaufe, 
by  thelntcrpofure  of  large  and  bulky  Clouds, 
the  free  Influx  of  the  circumambient  Air ,  is* 
in  fome  meafure,  and  for  fome  time,  inter¬ 
cepted  and  excluded.  But  when  the  Com¬ 
munication  is  open,  and  the  Clouds  broken, 
or  diflipated,  the  free  and  regular  Accef- 
fion  of  new Air,  will  add  more  to  the  Prd* 
fure  upon  the  ftagnant  Mercury ,  than  the 
falling  Rains  detrad  from  it. 

And  tho*  in  great  and  violent  Rains, 
the  feveral  Drops  of  Water,  being  much 
heavier  than  the  Air,  force  their  Defcent 
with  fome  Degree  of  Rapidity  through  it  : 
Yet  can  their  Weight  be  of  no  manner  of 
Effed  towards  railing  the  Mercury  \  becaufe 
they  ad  not  in  one  continu'd  Stream,  or  Fall 
of  Water,  but  in  fo  many  diftind  and  fe- 
parate  Drops ;  each  of  which  being  at  the 
largeft  not  more  than  one  fourth  part  of  an 
Inch  Diameter,  bears  but  a  very  fmall  Pro¬ 
portion  to  a  Cylinder  of  Air,  better  than 
five  Miles  in  Height  ;  and  cannot  therefore 
produce  any  fenfible  Alteration  in  it. 

io.  The  higheft  Rife  and  the  To  weft 
Fall  of  the  Mercury  are  but  feldom  obferve- 
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able.  The  Latter  ;  becaufe  it  rarely  hap¬ 
pens,  that  a  Hurricane  exerts  its  Force  near 
enough  to  a  Barometer  to  affeCt  it  :  And 
more  rarely  ftill,  that,  during  the  Ihort 
Interval  of  its  Action,  the  Eye  of  a  Specta¬ 
tor  is  prelent,  and  quick  and  vigilant  enough 
to  obferve  it.  And  as  for  the  more  ordinary 
Ebb,  as  low  as  2.8,  and  fometimes  a  little 
below  28  Inches,  it  is  ufually  obferveable, 
when  the  Atmoj'phere  appears  to  be  crouded 
with  bulky  accumulated  Clouds  ;  and  thofe 
driving  low,  with  a  ftrong  Wind  and  Hop¬ 
ing  Rains,  out  of  the  South ,  or  Weft,  or 
South-Weft.  But  in  a  dry,  cold  Wind,  un- 
lefs  it  be  very  tempeftuous,  it  is  feldom 
found  to  fink  fo  low. 

The  higheft  Rife  mull,  in  like  manner, 
be  afcrib’d  to  a  Concurrence  of  feveral  Cau- 
fes,  viz.  To  a  fettled  Eaft  Wind,  blowing 
Cold,  to  condenfe  the  Air ;  (  which,  by  the 
Way,  is  the  Reafon  of  the  Glafs  rifing  and 
Handing  higher  in  the  Winter,  than  in  the 
Summer  Seafon  )  to  a  Weft  Wind,  blowing 
at  the  fame  time  with  equal  Strength,  to  ac¬ 
cumulate  the  Air\  to  a  perfect  Stillnels  and 
Calmnefs  over  the  Place  of  Obfervation,  to 
give  the  /Itmofphere  its  full  perpendicular 
Preffure;  and  to  the  Sufpenfion  ol  the  Va¬ 
pours  in  the  Air ,  lying  in  mifty  and  hazy 
Weather,  with  a  ftill  farther  additional 
Weight  upon  it.  And  to  thefe  we  inay 
probably  join,  what  Mr.  Boyle  with  Reafon 
fuggefts,  that  in  very  great  Droughts,  the 
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fubterraneous  Steams  break  out,  and  rife  in 
greater  Quantities  through  the  Chinks  and 
FifTures  of  the  Earth :  Many  of  which,  be- 
ing  lodg'd  in  the  lower  Regions  of  the  Air, 
niay,  to  a  greater  Degree,  augment  the 
Gravity  of  it.  For  as  each  of  thefe  fepa- 
lately  acting,  are  found  by  Experience  to 
xaife  the  Mercury  •  they  muft  confequently 
have  the  greatefl  Effeft,  when  all  of  them 
(  as  ^  may  fometimes  happen  )  confpire  to¬ 
gether  in  encreafing  the  Preffureof  th o  At- 
mofphere,  and  elevating  the  Mercury  in  con- 
fequence  of  it. 

i 1 .  In  remarking  thefe  Extremes,  as  well 
as  in  afeertaining  the  juft  and  precife.  Limits 
to  the  Rile  and  Fall  of  the  Mercury *  the 
Situation  of  the  Pla.ce  where  the  JBaroinetev 
Hands,  muft  always  with  due  Care  be  con¬ 
sider  d  and  regarded.  If  it  be  low,  and  near 
the  Level  of  tne  Sea,  it  will  vary  three 
Inches  becaufe  the  Aimojphere  above  is 
of  competent  Weight  and  Depth  to  admit 
of  it  :  If  it  be  mountainous  and  far  within 
Land,  the  Mercury  will  not  vary  two  Inches  * 
becaufe  the  Cylinders  of  the  Air  above  are 
proportionably  lighter  and  Shorter.  And 
agreeably  to  this,  it  is  found  by  Experience 
in  feveral  Places,  that  the  very  fame  £aro- 
meter,  Handing  at  Fair  in  the  Valley  below, 
will,  in  advancing  up  to  the  Top  of  a 
Mountain,  fink  to  Stormy,  tho'  the  Wea¬ 
ther  be  exa&ly  the  fame  in  both. 
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From  whence  we  may  colled  and  dlF 
cover  what  an  egregious  Blunder  it  is  i  i 
mechanical  Philofophy  to  appropriate  the 
fame  Scale  of  the  Barometer ,  without  Di- 
ftin&ion  to  all  Situations.  For  as  the  Truth 
of  the  Scale  depends  upon  the  Proportion  it 
bears  to  the  full  Play  ol  the  Mercury }  and 
that  in  difterent  Places,  varies  according  to 
the  different  Height,  or  Depth,  of  the  At- 
mofphere :  It  is  certain,  that  a  graduated"" 
Plate  of  three  Inches,  cannot  be  commen- 
furate  to  a  Space,  or  Rile,  of  two  Inches ; 
but  muft  and  will  be  liable  to  continual 
Errors,  by  fuch  an  Inconfiftency  in  the 
Application. 

Upon  Account  of  this  local  Error  and 
Infufficiency  in  the  common  upright  Tubes 
I  wou’d  recommend  the  Hoping  Barometers, 
as  more  proper  and  fuitable  to  the  midland 
Countries  :  Becaufe  in  them,  the  Rife  and 
Fall  of  the  Mercury  may  be  augmented  to 
any  requifite  Proportion,  tho’  the  perpen¬ 
dicular  Variation  be  not  fo  much  as  two 
Inches. 

The  foregoing  Pages,  grounded  in  a 
good  meafure  upon  Reafon  and  Experience, 
feem  to  be  a  full  Proof  of  the  Truth  of  the 
main  Propofitions  there  advanc'd,  viz.  That 
the  general  Preffure  of  the  sitmoj'phere  upon 
the  ftagnant  Mercury ,  is  the  real  Caufe  of 
the  Support  of  the  Mercury  in  the  Tube  ; 
that  the  feveral  Changes  in  the  Rife  and 
Fall  of  the  Mercury ,  depend  upon  the  va~ 
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rlous  Changes  in  the  Gravitation  of  the  Air  ; 
and  thofe  again  upon  the  Quantity  of  Clouds 
and  Vapours  floating  above  ;  and  upon  the 
different  Quarters,  Degrees,  Temper  and 
Oppofition  of  the  Winds. 

And  tho’  I  dare  not  fay  that  all  the 
Changes  of  the  Barometer ,  depending  upon 
thofe  of  the  Atmoffhere ,  are  clearly  account¬ 
able  for  by  thefe  Principles;  yet  they  cer¬ 
tainly  anfwer  in  fo  many  Inftances,  that  a 
ftrifter  Attention  to  them,  and  Application 
of  them,  might  perhaps  go  a  great  way  in 
explaining  thofe  few  of  which,  by  their 
feeming  Inconfiftency,  or  Irregularity,  we 
find  Reafon  to  be  diffident. 

T h  us  I  have fometimes  wonder'd  at  the 
Mercury  rifing  in  a  warm,  moift  Southerly 
Wind  ;  but  after  a  few  Hours  Sufpenfe,  an 
Raft,  or  Northerly  Wind,  driving  above, 
has  prevail'd  over  the  South  Wind  below, 
and  reconcil’d  the  Rife  of  the  Glajs,  to  the 
Weight  of  the  Air,  and  the  State  of  the 
Weather.  Sometimes  alfo,  in  the  like  Cafe, 
when  there  has  been  no  fuch  apparent  Op¬ 
pofition  of  Winds,  I  have  fufpecled,  either 
the  Spring  of  the  Air  exerting  it  felf  in  a 
more  than  ordinary  manner  ;  or  that  the 
Upper  Regions  of  the  Atmofphere ,  being 
more  cold  and  condens’d,  have  dilcharg’d 
their  Weight  upon  the  Lower;  and  thereby 
caus’d  the  Rife  of  the  Mercury,  tho’  the 
warm  rarefy ’d  Air  near  the  Surface  of  the 
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Earth,  feenfd  rather  to  intimate  its 
Falling. 

And  here  I  might  withReafon,  as  it 
was  once  my  Intention,  dilmifs  the  Reader, 
with  this  general  Theory  of  the  Barometer , 
without  defcending  to  Particulars,  or  en¬ 
gaging  in  any  farther  Difquifitions  about  it: 
But  iince  the  Spring  of  the  Airy  has,  no 
doubt,  a  real  Share  in  producing  theEffeds 
here  accounted  for,  it  wou'd  be  too  mate¬ 
rial  an  Omiffion  to  pafs  it  over  in  Silence, 
without  taking  a  juft  and  proper  Notice  of 
it.  ‘ 

A  s  the  Air  is  an  elaftic  Fluid,  capable 
(  as  we  above  obferv'd  )  of  Compreilian  and 
Dilatation  ;  fometimes  yielding  and  bend¬ 
ing  beneath  the  incumbent  Preffure,  and 
again  riling  and  expanding  itfelf  in  propor¬ 
tion  to  the  Abatement  of  it  :  So  the  chief 
Ule  and  Effed  of  this  elaftic  Property, 
feems  to  be  this,  viz.  To  preferve  the  Ba¬ 
lance  of  the  Atmofphere ;  and  by  its  occa- 
fional  Gontradion  and  Expanfion,  to  accom¬ 
modate  icfelf  to  the  different  Degrees  of 
Preffure  in  the  feveral  Parts  of  it ;  and 
thereby,  as  well  to  keep  the  Air  itfelf,  as 
the  Clouds  and  Vapours  floating  in  it,  as 
near  as  may  be  to  an  ^Equilibrium. 

T  o  this  elaftic  Force  of  the  Air ,  fome 
Authors  ( too  precipitate  in  their  Concluli- 
ons)  have  entirely  afcrib’d  the  Rife  and 
Fall  of  the  Mercury  in  the  Barometer ;  but 
it  is  very  certain,  without  any  juft  Premifes, 

or 
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©r  competent  Grounds  for  it.  Becaufe  in 
the  regular  and  ordinary  Courfe  of  Nature, 
the  Spring  of  the  Air  acts  always  in  Con¬ 
junction  with  the  Weight  of  the  Air,  and 
never  feparately,  or  diftinctly  from  it : 
That  therefore  cannot  of  itfelf  be  the  only 
Caufe  of  an  EffeCt,  which  requires  and  ad¬ 
mits  of  another  Caufe  equally  coefficient 
with  it.  Others  therefore,  more  agreeably 
to  Reafon  and  Experience,  divide  the  Ef¬ 
fects  of  the  Barometer,  betwixt  the  Spring 
of  the.  Air,  and  the  Weight  of  the  Air  ; 
and,  without  rejecting  either,  admit  them 
both  as  Caules  equally  and  mutually  co¬ 
operating  in  them. 

The  Spring  of  the  Air,  acts,  it  mult 
be  own  d,  with  incredible  Force,  where  the 
Air  is  clofely  pent  up  and  ftrongly  com- 
prefs’d.  But  where  the  Air  is  free,  open 
and  unconfin’d,  and  has  room  on  all  Sides 
to  expand  itfelf,  the  Spring  of  it  will  be 
proportionabiy  relax’d,  and  incapable  of 
exerting  itfelf  with  any  notable  Strength, 
or  EffeCt.  For  the  fame  Reafon  alfo,  the 
Spring  of  the  Air,  near  the  Surface  of  the 
Earth,  is  very  great,  becaufe  the  Weight 
of  the  Air  that  keeps  it  under  a  State  of 
Compreffion,  is  great  too:  But  in  the  up¬ 
per  Regions  of  the  Air,  where  there  is  lit¬ 
tle  .Weight,  and  large  Expanfion,  the 
Spring  of  the  Air  is  fo  far  weaken’d  and 
abated,  that  in  an  Afcent  of  1300  Yards 
perpendicular,  the  Mercury  in  the  Barome- 
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ter  is  found,  by  Experience,  to  fall  four 
Inches.  Which  in  Part  Ihews  the  Connec¬ 
tion  there  is  betwixt  the  Weight  of  the  Air 
and  the  Spring  of  the  Air ;  and  that  the 
Latter  depends,  in  a  great  meafure,  upon 
the  Former,  as  will  more  fully  appear  from 
the  following  Experiments. 

The  mod  common  and  obvious  Expe¬ 
riment,  for  proving  the  Spring  of  the  Air 
and  the  Dependance  it  has  upon  the  Weight 
of  the  Air ,  is  that  of  a  Bladder,  half-blown 
and  carried  up  to  a  Mountain,  to  the  per¬ 
pendicular  Height  of  700,  or  800  Yards : 
Which,  in  Proportion  as  you  rife  higher 
will  gradually  diftend  more  and  more/ and 
be  full-blown  at  the  Top.  And,  in  the  De¬ 
scent,  it  will,  in  like  manner,  gradually  re¬ 
lax  and  fubfide,  and  grow  flaccid  at  the 
Bottom  of  the  Hill,  as  before.  The  Reafon 
of  which  is,  that  the  Air  enclos’d  and  ty’d 
up  in  the  Bladder  below,  is  of  greater 
Weight  and  Denfity  (becaufe  more  com¬ 
press  d  )  than  that  above. »  When  therefore, 
in  mounting  upwards,  the  Cylinders  of  the 
Air  grow  Ihorter  and  lighter;  that  within 
the  Bladder  muft  confequently  rarefy  and 
expand  itfelf  into  a  larger  Space,  that  the 
Attenuation  of  the  Air  within  the  Bladder, 
may  be  equal  to  that  without.  As  on  the 
contrary,  when  in  deicending  downwards 
the  Cylinders  of  Air  encreafe  in  Length  and 
Weight,  that  within  the  Bladder  muft  con¬ 
sequently  ihrink  and  contract  within  a  nar¬ 
rower 
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rower  Compafs,  that  the  Denfity  of  the  Air 
withsn  the  Bladder,  may  be  anfwerable  to 
the  Preflure  of  the  Air  without. 

In  the  Experiment  of  the  Baroimter  in 
the  Air  Pump  (above  recited,  Page  20, 
Line  3.)  if,  inftead  of  gradually  admitting 
the  external  Air,  you  fuddenly  turn  the 
Stop-Cock,  and  let  it  all  at  once  into  the 
exhaufted  Receiver,  the  Quick-Silver  from 
its  loweft  Ebb,  will  immediately  dart  up 
with  that  Degree  of  Force  and  Velocity,  as 
even  fometimes  to  break  the  upper  Extre¬ 
mity  of  the  Tube  :  But  if  the  Tube  be 
ftrong  enough  to  ftand  the  Shock,  and 
wide  enough  to  give  the  Quick-Silver  Play, 
it  will  then,  for  fome  little  time,  vibrate 
upwards  and  downwards,  "till  it  fettles  to 
its  proper  Station.  In  this  cafe,  the  fudden 
Rife  of  the  Mercury,  as  well  as  the  repeated 
Vibrations  of  it,  above  and  below  the  Stan¬ 
dard,  are  plainly  produc'd  by  the  Spring  of 
the  Air ;  But  then,  the  regular  and  fteady 
Settlement  of  the  Mercury  to  its  proper 
Standard,  is  certainly  owing  to  a  Caufe 
equally  fteady  and  regular ;  that  of  the 
perpendicular  Weight  and  Preffure  of  the 
Air  a&ing  upon  it,  and  by  Degrees  checking 
the  Vibrations  caus'd  by  the  Spring  of  the 
Air ,  'till  they  come  to  an  ^Equilibrium. 

I  f  wre  purfue  this  Experiment  ftill  farther, 
with  a  Tube  open  at  both  Ends,  and  fuf- 
pended  in  the  ftagnant  Mercury ;  the  Mer¬ 
cury  will  remain  at  the  fame  Height  in  the 
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Tube,  and  in  the  Ciftern.  Then  fix  a  dofe 
Cover,  as  well  round  the  Tube,  as  over 
the  Top  of  the  Ciftern  ;  and  confining 
there,  within  the  cover’d  Space,  a  Imall 
Quantity  of  common  Air ,  (  without  any 
Communication  with  the  external  Air)  and 
place  the  whole  Apparatus,  thus  order  d,  in 
the  Air  Pump.  The  Effect  will  be  this; 
that  by  working  the  Pump,  and  exhaufting 
the  Receiver,  the  Counter-Preffure  of  the 
external  Air  will  be  quite  taken  off  ;  and 
then,  the  Air  enclos’d  within  the  cover’d 
Ciftern,  will  dilate  and  expand  itfelf;  and 
by  its  elaftic  Preffure  upon  the  ftagnant 
Mercury ,  will  raife  and  force  it  up  within 
the  Tube,  to  the  Height  of  a8|,  or  2p 
Inches,  according  to  the  Standard  of  the  Ba¬ 
rometer  in  the  open  Air ,  but  no  higher. 

From  hence  it  is  evident;  ift,  That 
the  Weight  of  the  Air,  is  here  entirely  fe- 
parated  from  the  Spring  of  the  Air  ;  and 
the  whole  Effed  produc’d  by  the  latter,  id \ 
That  the  Spring  of  the  Air  enclos’d,  is 
equal  to  the  Weight  of  the  open  Airy  and 
afts  only  in  Proportion  to  it.  And  3J,  That 
it  is  only  the  Confinement  of  the  Air  within 
the  Ciftern,  and  the  Sufpenfion  of  the  out¬ 
ward  Preffure,  that  caules  the  Spring  of  the 
Air  to  exert  itfelf  in  l'o  peculiar  a  Manner ; 
which,  in  other  Cafes,  ads  uniformly  with 
the  Preffure  of  the  Air ,  and  feldom,  or 

never  diftinftly  from  it. 
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The  fame  Effect  is  equally  capable  of 
being  produc’d  by  encrealing  the  Spring  of 
the  Air  by  any  natural,  or  artificial  Heat; 
but  then  in  order  to  it,  it  is  ftill  necdfary  • 
that  the  Air  fo  expanding  itfelf,  be  fome 
way,  or  other,  ftiut  up  and  confin’d :  For 
if  the  Communication  be  open,  the  circum¬ 
ambient  Air  will  rulh  in,  and  deftroy  the 
Spring  acquir’d  by  fuch  Heat,  by  reftoring 
the  rarefy’d  Air  to  its  mean  Temper  and 
Denfity. 

From  thefe,  or  the  like  Remarks  of 
the  Spring  of  the  Air  enclos’d,  a&ing  in 
fuch  particular  Cafes,  in  Proportion  to  the 
Weight  of  the  open  Air,  fome  unattentive 
Obfervers  of  Nature  have  creduloufly  re¬ 
ceiv’d,  and  unaccountably  form’d  this  ge¬ 
neral,  but  erroneous  Conclufion,  viz.  That 
a  iVeather-Glafs,  hermetically  feal’d  at  both 
Ends,  with  a  Imall  Quantity  of  common  Air 
enclos’d  in  it,  will,  by  its  inherent  Spring 
exerting  itfelf,  regularly  produce  the  fame 
Changes  in  the  Rife  and  Fall  of  the  Mer¬ 
cury  y  as  are  correfpondent  to  thofe  of  a  Ba¬ 
rometer,  expos’d  to  the  Prelfure  of  the 
open  Air. 

The  Experiment  I  have  try’d  with  a 
flender  recurve  Tube,  turning  upwards  at 
the  lower  End,  and  there  fwelling  out  into 
a  larger  Cavity,  for  the  Reception  of  the 
common  Ait ,  and  ftagnant  Mercury ,  enclos’d 
within  ;  which  were  nearly  equal  in  Quan¬ 
tity,  and  might  amount  to  about  a  cubical 

Inch 


•  [  59  3 

Inch  of  each :  But  after  a  full  Years  Obfer- 
vation,  I  cou'd  never  find  theEffed  to  any 
Degree  anfwerable  ;  nor  difcover  any  other 
Changes  in  it,  than  the  Rife  and  Fall  of  the 
Mercury  about  one  fourth  Part  of  an  Inch; 
which  might  poffibly  be  occafion'd  by  the 
Condenfation  of  the  Air  enclos'd  in  cold, 
and  the  Rarefadion  of  it  in  hot  Weather. 
But  as  for  thole  fudden  and  greater  Changes 
in  ferene  and  calm,  in  rainy  and  tempeftu- 
ous  Weather,  amounting  fometimes  in  48 
Hours  to  near  three  Inches ;  the  feafd  Glafs 
(  having  no  Communication  with  the  out¬ 
ward  Air  )  appear'd  to  be  infenfible  of  them, 
and  little,  or  no  ways  affeded  by  either. 

It  feems  therefore  very  probable,  that 
the  Opinion  we  are  here  arguing  againft, 
may  have  taken  its  Rife  from  fome  Inad¬ 
vertency  in  fealing  the  Tube  ;  and  that, 
inftead  of  being  perfedly  clos'd  up,  it  might 
poffibly  have  lome  little  unheeded  Aperture 
left  in  it ;  through  which,  the  Communi¬ 
cation  with  the  external  Air  might  be  kept 
open  and  preferv'd.  For,  without  that,  it 
is  fcarce  poffible  to  conceive,  how  a  cubical 
Inch  of  common  Air  (lying  under  an  equal 
and  fteady  Preffiire,  having  no  Communi¬ 
cation  with  the  outward  Air  to  produce  any 
Change  in  it,  no  extraordinary  Rarefaction, 
or  Condenfation,  to  encreale  its  Spring  ) 
Ihou'd  of  itfelf  exert  a  Force  fufficient  to 
raife  and  fupport  a  cubical  Inch  of  Quick- 
Silver  j  whofe  comparative  Denfity  to  that 
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of  Air ,  is  at  the  leaft  as  11500  to  1,  or  as 
others  more  accurately  ftate  the  Proportion, 
as  14000  to  1 

T  o  explain  the  Force  of  this  Argument 
in  a  more  familiar  intelligible  Manner  ^  let 
us*  in  a  Pair  of  Scales,  place  a  (ingle  Fea¬ 
ther  in  Counterpoife  to  a  Pound  Weight  ; 
let  us  add  afterwards  50  or  1 00  more  to  the 
Tale  of  Feathers  \  and  it  will  be  ridiculous 
to  expert  any  fen  Able  Effed,  either  from 
the  one,  or  from  the  other  :  But  if  we  en- 
creafe  the  Number  to  Ten,  or  Twelve  Thou- 
fand,  they  will  then,  perhaps  be  equivalent 
to  the  Weight,  or  turn  the  Balance  the  other 
way.  Agreeably  to  fo  great  a  Difpropor- 
tion,  a  Cylinder  of  Quick- Silver  ol  30 
Inches  in  Length,  requires  (as  we  have 
prov'd  above)  a  proportionable  Cylinder  of 
Air  of  more  than  5  Miles  in  Height ,  and 
that  too  acting  jointly  with  its  Spring  and 
Weight  upon  it,  to  raife  and  keep  it  iul- 
pended  in  ALquilibrio  \  from  whence  it  will 
confequently  follow,  that  fo  fmall  a  Quan¬ 
tity  of  Air  as  the  Ciftern  of  a  Barometer 
ordinarily  contains  (  whether  it  ads  by  its 
Spring,  or  Weight,  or  both  together  )  muft 
be  a  Caui'e  altogether  unequal  to  the  fame 
Effed,  u  e.  In  other  Words,  2  or  3  cubical 
Inches  of  common  Air,  ading  in  a  natural 
Way,  cannot  be  fufficient  to  produce  an 
Effed,  which,  in  the  very  fame  natural 
Way,  is  found  by  Experience  to  require 
near  12000  times  a  greater  Quantity  to 
*  produce  it. 
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I  n  the  marine  Barometer  indeed,  where 
the  Spring  of  xhzAir  enclos’d,  or  rather  its 
RarefaCtion  and  Condensation  (  as  in  a  ‘ther¬ 
mometer  )  acts  only  upon  the  fineft  volatile 
Spirits  \  the  Rife  and  Fall  of  the  ting’d  Li¬ 
quor  in  the  Tubes,  is,  it  muft  be  own'd, 
greater  than  in  a  common  Weather-Glafs  j 
‘  becaufe  both  the  Air  enclos’d,  and  the  Spi¬ 
rits  enclos’d,  are  alike  capable  of  Dilatation 
and  Contraction  *  but  when  the  Spring  of 
the  Air  enclos’d  is  to  aCt  upon  Quick-Silver, 
upon  a  Fluid  fo  vaftly  Superior  to  it  in 
W eight  and  Denfity,  the  Effeft  of  it,  where 
the  Quantities  are  fo  nearly  equal,  as  in  a 
feal’d  Barometer ,  muft  be  very  little,  if  at 
all  perceivable* 

I  have  dwelt  the  longer  upon  this  Pro-* 
perty  of  the  Air,  as  well  to  prevent  and  re¬ 
move  fuch  Objections,  as  have  occafionally 
fallen  in  my  Way,  as  to  difentangle  the  in¬ 
tricate  Part  of  this  SubjeCt,  and  place  it,  as 
near  as  I  can,  in  a  juft  and  clear  Light,  In 
order  to  which,  we  may  recolleCt  in  general, 
as  the  Refult  of  the  foregoing  Paragraphs, 
that  altho'  the  Spring  of  the  Air  ( under  a 
State  of  Confinement  )  may  be  artificially 
contriv'd  fo,  as  to  raife  the  Mercury  by  its 
own  Expanfion  ;  yet  the  natural,  regular 
and  conftant  EffeCt  of  Supporting  the  Mer¬ 
cury  at  its  proper  Height  (  in  the  open  Air) 
feems  more  juftly  to  be  afcrib’d  to  the 
Weight  of  it:  Or  rather,  ftriftly  and  philo¬ 
sophically  Speaking,  to  the  Spring  of  the 

Air, 


t  t'  ] 

Airy  and  the  Weight  of  the  Airy  fettling  into 
a  mutual  ^ Equilibrium ,  and  ading  jointly 
and  equally  upon  the  Barometer . 

I  t  is  indeed,  with  fome  Art  and  Diffi¬ 
culty  pradicable,  to  difunite  thefe  two 
Properties,  and  divide  them  afunder*  but 
in  the  conftant  Operations  of  Nature,  they 
are  inleparable  :  The  Spring  of  the  Airy 
ading  always  in  Conjunction  with  the 
Weight  of  the^ir,  and  in  Proportion  to  it. 
For  when  the  Air  is  heavy,  its  elaftic  Par¬ 
ticles  being  more  comprefs'd,  they  will  con- 
fequently  expand  themfelves  with  the  greater 
Force ;  and,  by  fuch  additional  Weight 
and  Spring,  will  raife  the  Mercury  very 
high.  Whereas  on  the  contrary,  when  the 
Air  is  light,  the  Spring  of  it  will  be  to  a 
greater  Degree  relax'd  and  unbent  ;  and 
confequently,  operating  with  a  weaker 
Force,  th  ^Mercury,  by  fuch  a  double  Abate¬ 
ment  of  the  Preffure  upon  it,  will  fubfide 
very  low.  And  thus,  in  Proportion,  as  the 
Weight  of  the  Air  is  greater,  or  leffer,  the 
Spring  of  the  Air  will  be  ftronger,  or 
weaker ;  and  the  Effed  ( whatever  it  be  ) 
will  be  jointly  and  equally  the  Produd  of 
both. 

B  u  x  if  we  ftridly  confider  the  particular 
manner  in  which  the  Spring  of  the  Air  ope¬ 
rates  ;  and  that  it  raifes  and  fupports  the 
Mercury  in  the  Tube,  only  by  exerting  a 
perpendicular  Preffure  upon  the  flagnanjfc 
Mercury  :  it  is  very  certain,  that  by  fuch  a 
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direct  Preflure,  it  neither  does,  nor  can  «.v 
any  otherwife  than  as  an  elaftic  Weight  in¬ 
cumbent  upon  it;  and  confequently,  that 
in  this  very  Cafe,  the  Spring  of  the  Air  is 
fo  entirely  co-incident  with  the  Weight  of 
the  Air,  as  not  to  be  either  in  Notion,  or 
Fad,  diftinguiihable  from  it.  For  which 
Reaion,  as  well  as  to  avoid  any  Perplexity 
in  the  Argument,  I  have  all  along  in  the 
main  Part  of  this  Difcourfe,  confider’d  and 
affign’d,  the  general  Weight,  or  Preffure, 
or  the  Air,  as  the  only  Caufe  of  theEIeva- 
tion  and  Depreffion  of  the  Mercury ,  without 
taking  any  other  than  a  tranfient  Notice  of 
the  Spring  of  the  Air,  contributing  jointly 
towards  it  For  cho’  it  may,  and  muft,  in 
Stridnefs,  be  admitted  as  a  partial,  or  con¬ 
current  Caufe  ;  yet,  fince  it  ads  only  in 
Proportion  to  the  Weight  of  the  Air  and 
in  Subordination  to  it  ;  That,  in  the  Ba¬ 
lance  of  Reafon,  muft  be  adjudg’d  and  ac¬ 
counted  as  the  more  general  and  fuperior 
Caufe;  by  its  including,  limiting  and  regu¬ 
lating  the  other  (  fo  far  as  this  Subjed  is 
concern  d  )  in  its  Effeds  and  Operations. 
To  thofe  who  require  farther  Satisfadion 
upon  this  Head ;  and  after  what  manner 
the  spring  of  the  Air  is  refolveable  into  the 
^  ei§hc  £he  Air ,  and  operates  by  it  I 
recommend  and  refer  them  to  Nieuentp’s 

Religious  Philofopher,  Vol.  r.  pag.  IQC/to 
ip4.  which,  behdes  the  good  and  ufeful 
Defign  of  the  Book  it  felf,  is  a  yery  yalua- 
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ble  and  compleat  Syftem  of  Mathematical, 
Mechanical  and  Experimental  Philofophy. 

Before  I  difmifs  this  Article,  I  muft 
not  be  fo  partial  to  what  has  been  faid  above, 
as  to  conceal  from  the  Reader,  that  two  or 
three  Authors  of  fome  Note,  have  occafio- 
nally  advanc’d  Pofitions  very  different  from 
that  fide  of  the  Queftion,  which  I  have 
here  undertaken  to  prove  and  explain :  But 
as  their  Notions,  upon  this  Subject,  are,  in 
the  Main,  very  obfcure  and  confus’d,  and 
neither  rightly  confiftent,  nor  intelligible, 
I  fhall  not  trouble  the  Reader  with  any  Re¬ 
cital,  or  Refutation  of  them ;  but  leave  the 
Learned  in  Speculations  of  this  Kind,  to 
compare  and  examine,  to  judge  and  deter¬ 
mine  according  to  what  they  find  molt 
agreeable  to  the  Laws  of  Nature  and  Realon ; 
and  either  to  Acquiefce  in  the  plain  mecha¬ 
nical  Account  here  given  ;  or,  iffchey  dif- 
lent  from  it,  to  propole  and  fubftitute  a 
better  in  its  Head. 

The  Account  here  given,  I  call  plain 
and  mechanical,  becaufe  a  Barometer ,  fidd¬ 
ly  confider’d,  is,  in  Truth,  nothing  elfe  but 
a  Philofophical  Pair  of  Scales,  wherein  (by 
the  artful  Contrivance  of  a  Vacuum ,  and 
the  reftlefs  Endeavours  of  Nature  to  reftore 
and  preferve  an  Equilibrium )  a  Column 
of  Air  is  continually  weighing  againft  a  Co¬ 
lumn  of  Quick-Silver.  And,  as  for  the  va¬ 
rious  Changes  in  the  Gravitation  of  the  At- 
mofphere  (whatever  Caufes  they  proceed 
Jt  from) 
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from)  they  are,  in  a  Philofophical  Eftimate, 
to  be  conlider’d  no  otherwife  than  as  fo 
many  volatile  Weights ;  which,  to  keep 
the  Balance  even,  the  Winds  are  continually 
Shifting  and  playing  out  of  one  Scale  into 
the  other. 

From  hence  it  readily  and  naturally 
follows,  that,  by  taking  a  precife  Eftimate 
of  the  Weight  of  the  Quick-Silver  fupported 
in  the  Tube,  we  are  enabled  to  form  a 
judgment  equally  true,  of  the  real  Weight 
of  a  proportionable  Cylinder  of  Air,  rifing 
and  reaching  up  to  the  utmoft  Height  of 
the  Atmofphere ,  becaufe  they  are  both  fu- 
fpended  in  an  even  Balance,  and  the  one  is 
the  exact  Counterpoife  to  the  other.  From 
hence  alfo,  as  well  as  from  the  general 
Purport  of  this  Difcourfe,  neither  the  Wri¬ 
ter,  nor  Reader,  can  well  avoid  drawing 
one  very  obvious  Conclufion,  of  near  Affi¬ 
nity  with  this  Subject,  and  capable  of  unde¬ 
niable  Proof  from  it,  And  that  is, 

If  in  a  common  Barometer ,  the  P  refill  re 
of  the  Air  be  equal  in  Weight  to  30  Inches 
of  Quick-Silver  ;  then  it  will  follow,  that 
in  Proportion  as  a  Column  of  Air  encreafes 
in  its  Bale,  or  Bimenfions,  the  Weight  of 
it  mull  encreafe  too  :  And  confequently, 
as  much  as  an  human  Body  exceeds  in  Bulk, 
the  Bimenfions  of  a  Weather-Glajs ,  fo  much 
the  greater  Begree  of  Prefiure,  from  the  in¬ 
cumbent  Atmofyhere ,  muft  it  fuftain. 

I  To 


/ 


1**1  _  '  _ 
T  o  reduce  this  to  Calculation,  It  is 
found  by  Experience,  that  a  cubical  Inch 
of  Quicksilver  weighs  3580  Grains.  Let 
us  then  fuppofe  the  Body  of  a  Man  in  an 
ereft  Pofture,  taking  one  Part  with  another, 
to  be  co  m  menhir  ate  to  a  Square  of  1 2  Inches  ; 
And  from  thence  it  will  follow,  that  the 
perpendicular  Preffure  of  fuch  a  Column  of 
Air,  upon  the  Head,  Shoulders,  and  other 
prominent  Parts  of  the  Body,  is  equal  in 
Weight  to  2685  Pounds. 

Let  us  fuppofe  again  the  very  fame 
ferfon,  lying,  or  extended  upon  the  Ground  • 
and  the  fuperficial  Meafure  of  his  Body,  ex¬ 
pos'd  to  the  perpendicular  Preffure  of  the 
Air,  to  be  four  fquare  Feet Then  it  is 
evident  the  Weight  will  be  Quadruple,  or 
Equal  to  10,  740  Pounds, 

I  f  we  purfue  thefe  Computations  ftill 
farther,  by  adding  the  Lateral,  or  circum¬ 
ambient  Preffure,  which  is,  at  the  leaft, 
double  to  the  latter  Sum  ;  then  the  whole 
Amount  both  of  the  Lateral  and  Perpendi¬ 
cular  Preffure  of  the  Air,  upon  the  Body 
of  a  Man  of  a  very  moderate  Size,  will  be 
equal  to  21, 48c  Pounds  Weight. 

This,  and  more  than  all  this,  were  we 
to  be  ftri&ly  nice  in  our  Calculations,  is 
clearly  demon  ft  fable  :  But  then,  at  the 
fame  time,  it  is  equally  certain,  that 
whether  we  ftand  upright,  or  lie  down,  or 
whatever  Situation  we  may  be  in,  we  are 
hot  fenfible  of  the  leaft  Weight  bearing 

upon 
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upon  us,  or  3ny  Siclc^  or  in  one  Poftnre 
more  than  another. 

The  Realbn  of  which  is,  becaufe  the 
Preffbre  ol  the  AtmoJ'phere ,  both  above  us, 
and  below  us,  and  around  about  us,  is  ex¬ 
actly^  balanc'd  *  and  by  the  Spring,  or 
Elafticity  of  the  Air ,  is  continually  kept 
and  preferv'd  in  fo  juft  and  fteady  an  M<pui- 
libruim ,  that  amidft  fuch  a  dreadful  Coun^ 
terpoife  of  Weights  (fufficient  to  crufli  us 
into  Atoms  )  we  move  and  act  with  the  fame 
Freedom,  Eafe  end  Safety,  as  if  we  liv'd 
in  a  Space  void  of  Matter,  incapable  of 
making  any  Refiftance  to  us,  or  of  exerting 
any  ienfible  Preffure  upon  us. 

T  o  make  this  more  eafy  and  intelligible, 
let  us  put  equal  Weights  into  oppofite 
Scales,  fo  as  to  keep  them  fufpended  in 
ALqutlibrio ,  and  then  whether  the  Weights 
be  a  T houfand,  or  Ten  I  houiand  Pounds 
each,  they  will  be  moveable  with  cafe,  and 
manageable  at  Pleafure  :  nor  can  they, 
whilft  they  continue  thus  A^cjul ' ponder&rt y 
affed  us  with  any  Degree  of  Prelfure,  be- 
caufe  their  Adion,  and  Re-Adion,  being 
equal  and  oppofite,  the  one  will  entirely 
deftroy  the  Effeds  of  the  other  •  and  leave 
no  Superiority  of  Weight,  or  Motion,  in 
either. 

.  ®UT  we  deftroy  the  AEquilitriiim^  by 
diminifhing  the  Weight,  or  quite  emptying 
one  Scale  ;  the  other  will  then  inftantly 
defeend,  and  ad  with  a  Degree  of  Force 
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and  Velocity,  anfwerabie  to  the  Superiority 
of  Weight  in  it. 

T  h  u  s,  whatever  the  Preffure  of  the  At- 
mojphere  may  be,  fo  long  as  the  Balance  of 
it,  on  every  fide,  is  ftriftly  preferv'd,  we 
feel  no  Weight,  we  Puffer  no  Violence,  we 
fear  no  Danger  from  it  :  But  if  the  Equa¬ 
lity  of  its  Preffure  be  deltroy'd,  as  it  fome- 
times  is,  either  by  a  fudden  Flafh  of 
Lightening,  or  Explofion  of  Gun-powder, 
the  Effefts  of  it  then  will  be  furprizingly 
great  and  terrible ;  and  the  Weight  and 
Spring  of  the  Air  ( let  loofe  thereby  )  will 
exert  themfelves  with  Inch  incredible  Force 
and  Velocity,  that  nothing  can  withfiand 
them  :  and  the  ftrongeft  Buildings  we  can 
raife  for  our  Security,  are,  in  a  Moment, 
liable  to  be  laid  level  with  the  Ground  by 
them. 

F  or,  agreeably  to  the  Calculation  above 
recited,  the  perpendicular  Preffure  of  the 
Air  upon  a  Room  no  larger  than  12  Feet 
fquare,  is  equal  in  Weight  to  386,640 
Pounds.  And  the  lateral  Preffure  (  confi- 
dering  it  only  as  Quadruple  )  is  equal  to 
1,546,560  Pounds.’  So  that  whether  the  one, 
or  the  other  of  thefe  prodigious  Weights, 
ads  feparately,  or  both  of  them  together, 
with  a  Degree  of  Velocity,  anfwerabie  to 
that  of  the  Spring  of  th cAlr,  fuddenly  ex¬ 
erting  it  felt,  it  is  very  certain,  that  the 
Force  rauS  be  abundantly  greater,  and  the 
Shock  more  violent*  than  any  Work  of 

human 
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human  Structure  can  have  Strength,  or 
Firmnefs,  fufficient  to  fuftain. 

These  Computations  of  the  Weight  of 
the  Air,  grounded  upon  the  Weight  of  a 
Cubical  inch  of  Quick-Silver,  do,  it  nmft 
be  own'd,  far  exceed  others,  relating  to 
the  fame  Subjed,  drawn  up  in  the  Sequel 
of  this  Difcourfe  ;  becaufe  herein  the  Sta¬ 
tion  of  the  Barometer  is  taken  at  so  Inches : 
as  in  the  others,  at  a  lower  Rate.  But  if 
we  adhere  to  the  fame  Height  of  the  Mer¬ 
cury,  and  eftimate  the  Weight  of  a  cubical 
Foot  of  Water  (as  Dr.  Halley  does  in  his 
Calculation  of  the  Quantity  of  Vapours 
elevated)  at  j6  Pounds;  the  two  Accounts 
will  be  nearly  equal;  and  the  Difference 
betwixt  them  not  very  material. 

From  thefe  Speculations,  it  is  evident, 
that  the  Air  is  very  far  from  being  a  Body 
fpecifically  Light,  as  we  are  fome  of  us  apt 
to  imagine,  and  the  Philofbphers,  of  former 
Ages,  generally  held  :  and  that  the  modern 
Difcoveries  of  its  Gravitation,  at  the  fame 
time  that  they  improve  our  Knowledge, 
alarm  us  of  unexpected  Danger  from  it :  Tt 
being  certain  (  whether  we  will  believe,  or 
conffder  it,  or  not)  that  we  have  every 
Moment  of  our  Lives,  the  moft  formidable 
Weights  hanging  over  us,  and  furrounding 
os  on  every  Side  ;  Weights,  if  they  were 
permitted  to  operate  with  their  full  Force, 
fufficient,  not  only  to  deftroy  us,  and  every 
living  Creature,  but  all  the  Works  of  hu- 
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man  Art  and  Induftry ;  all  the  outward 
Furniture  of  the  Globe"  together  with  them. 
But  then,  as  the  Hand  of  Providence  holds 
the  Balance ;  and  by  Laws,  peculiar  to 
them,  reftrains  thefe  terrible  Powers  of  the 
Air  from  breaking  out  with  their  natural 
Force  and  Strength  upon  us,  we  are  fecure 
in  the  mid  ft  of  theneareft  and  greateft  Dan¬ 
gers  :  And  ought,  with  Thankfulnefs,  to 
acknowledge,  as  we  with  Safety  and  Plea¬ 
sure  enjoy  the  Benefits  of  fo  wonderful  a 
Fluid  ( in  Seeing,  Hearing,  Talking,  Mov¬ 
ing  and  Breathing  in  it )  without  feeling,  or 
dreading  any  fatal,  or  violent  Effects  from 
it.  Thofe  Perfons  who  are  defirous  of  far¬ 
ther  Conviftion,  or  Satisfaction  upon  this 
Article,  I  refer  them  to  the  excellent  Au¬ 
thor  above-mention  d,  viz.  Dr.  Nieuentyt’ s 
Rel.  Philofopher.  Vol.  i.  Page  i  py.  &  c. 
to  the  End  of  the  Section. 

1  o  what  has  been  laid  above,  upon  the 
various  Streams  and  Weight  of  the  Air^ 
upon  the  Rife  of  the  Vapours,  the  Sufpen- 
fion  of  the  Clouds,  &c.  I  fhall  here,  by 
way  of  Supplement,  add  what  has  occurr’d 
to  me  in  the  Courfe  of  my  farther  Specula¬ 
tions  upon  the  fame  Subjects  :  To  have  in¬ 
erted  them  fooner,  muft  have  interrupted 
the  Thread  of  my  Difcourfe,  and  caus’d 
too  large  a  Digreflion  from  it  ;  and  not  to 
infert  them  at  all,  wou’d  in  Effeft,  be  to 
leave  the  Theory  of  the  yltmofphere  (  upon 
which  the  State  of  the  Weather,  and  the 
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Motions  ol  the  Barometer fo  much  depend) 
to  a  great  Degree  imperfed  without  them. 

i.  As  the  Atmofphere,  or  Body  of  groD 
fer  Air  furrounding  the  Globe,  rifes  and 
reaches  (as  we  have  prov'd  above)  more  than 
five  Miles  in  Height ;  and,  by  a  moderate 
Computation,  contains  above  2000  Millions 
of  cubical  Miles,  there  is  evidently  Room,, 
iufficient  in  fo  expanfive  a  Fluid,  for  the 
Reception  and  Diftribution,  for  the  Diffi- 
pation,  or  Colledion,  of  all  Kinds  of  Va¬ 
pours  and  Exhalations,  which  are  raised,  or 
lore  d  up,  either  by  the  folar,  or  fubterra- 
nean  Heat,  from  all  Parts  of  the  Surface  of 
the  Sea,  or  Earth. 

To  what  Height  the  Vapours  afcend^ 
does,  in  a  great  meafure,  (  as  we  have  al¬ 
ready  in  Part  intimated)  depend  upon  the 
Degree  of  Heat,  wherewith  they  are  a&u- 
ated  and  diftended,  and  upon  theFindfe  and 
Lightneis  of  the  Vapours  themfelves,  upon 
the  Denfity  of  the  Air  wherein  they  are 
buoy'd  up;  and  even  fometimes  upon  the 
Strength  and  Force  of  the  Winds  where¬ 
with  they  are  impelPd.  Some  of  them  are 
lb  far  fubtiliz’d  and  attenuated,  and  rife  to 
fo  great  a  Height,  as  not  to  be  diffindly 
viiible  ;  of  which  Kind,  in  Sir  Ifaac  Newtoi/s 
Opinion,  are  thofe  that  form  by  Refradion 
the  blue,  or  azure  Colour  of  the  Sky. 
Other  Vapours  of  a  groffer  ’Kind,  being 
compacted  into  Clouds,  and  keeping  for 
feme  time  a  fix'd  Station  in  the  Regions 

above. 


above,  have  (as  Mr.  Boyle  tells  us)  been 
ordinarily  meafufd  to  the  Height  of  one 
fourth,  or  one  third  Part  of  a  Mile;  and 
fome  to  half  a  Mile:  But  that  very  few,  and 
thofe  of  the  whitefr,  and,  in  Appearance, 
the  loftieft  Clouds,  were,  upon  Tryal, 
found  to  be  above  three  Quarters  of  a  Mile 
in  Height. 

But  herein  the  Accounts  of  foreign  Ma¬ 
thematicians  widely  differ:  Not  that  the 
ordinary  Floats  of  Clouds  in  France ,  or  Italy  ^ 
are,  in  reality,  doubly  or  trebly  higher  than 
ours ;  but  that  fuch  remarkable  Clouds, 
whole  perpendicular  Heights  were  accurately 
taken  and  committed  to  Writing,  have  fome 
of  them,  as  they  tell  us,  amounted  to  two, 
three,  or  even  4000  Geometrical  Paces  ; 
but  none  of  them  have  exceeded  5000  Paces, 
or  live  Miles  in  Height.  Tho’  in  all  Ap¬ 
pearance,  were  Observations  of  this  Kind 
more  frequently  made,  the  very  fame 
Heights  of  the  Clouds,  or  perhaps  greater, 
might  be  fometimes  difcover’d  even  here. 

The  Day  after  the  great  Storm  1703, 
when  all  was  ftill  and  calm  below,  a  Thun¬ 
der  Cloud  of  unufual  Height,  andSwiftnefs 
of  Motion,  pafs’d  over  Oxford ,  riling  out  of 
the  fame  Quarter,  and  moving  in  the  fame 
Direction  with  the  late  Storm;  Which  was 
not  indeed  meafufd  by  any  that  I  remem¬ 
ber  ;  but  was  adjudg'd,  by  good  Mathema¬ 
ticians  upon  Sight,  to  be  at  the  lealt  five 
Miles  in  Height. 

F  o  r  , 


F  o  R,  if  the  Storm  ltfclf  (  as  it  was  then 
generally  imagin’d  )  was  the  remaining  Ei- 
fort  of  a  Hurricane  from  the  Coafts  of  Ame¬ 
rica  ;  if  the  F orce  wherewith  the  Cloud  was 
impelfd,  was  vaftly  fuperior  to  that  of  its 
Gravitation:  From  thence  it  will  follow, 
that  the  farther  any  fuch  Cloud  moves  on  in 
a  dired  Courfe,  or  very  little  declining  from 
a  ftraight  Line,  the  higher  muft  fuch  a 
Cloud  rife  in  its  perpendicularDiftance  from 
the  convex  Surface  of  the  Earth  ;  and  the 
Ids  Refinance  it  meets  with  from  the  tipper 
Regions  of  the  Atmofphere ,  the  fwifter  it 
will  move.  But  when  the  protruiive  Force 
of  the  Wind  abates,  and  that  of  Gravitation 
prevails,  the  Cloud  itfelf  will  acquire  a  De¬ 
gree  of  Velocity  from  its  extraordinary 
Height,  and  fall  down,  as  this  was  ohferv'd 
to  do,  in  violent  Rain,  or  Hail. 

And  this  will  let  us  into  the  natural 
Reafon  of  a  vulgar  Gbfervation,  viz.  That 
in  cloudy  and  ftormy  Weather,  when -the 
Windfalls,  it  will  commonly  Rain,  becaufe 
the  Clouds  are  carry ’d  on  by  the  Strength 
of  the  Wind,  in  a  ftraight  Courfe  to  a 
greater  Height,  than  the  Denfity  of  the  lu- 
perior  Regions  can  flipport  ;  as  foon  there¬ 
fore,  as  the  Horizontal  Impulfe  ceafes,  the 
Clouds,  by  their  own  natural  Gravity,  muft 
defeend  in  Rain. 

Such  a  moderate  Height,  as  we  have 
here  affigsftd  to  fuch  of  the  Clouds  as  con- 
lift:  of  aqueous  Exhalations,  is  accountable 
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ior  in  a  natural  way;  but  the  more  extra¬ 
vagant  Height,  mention’d  by  Mr.  Boyle ,  and 
cited  irom  Ricciolus ,  feems  to  be  hardly 
credible.  That  Author  relates,  that  two 
skilful  Aftronomers,  in  their  nocturnal  Ob- 
fervations  in  France  and  Italy,  viz.  Ab  hord 
undecima  ufque  ad  medium  no&em ,  Lund 
infra  Hon zontem  pfttfe  viderunt  nubectjJam 
quandam  Inc iclamprope  meridianum ,  fere  ufque 
ad  Zenit  a  diffujam  •  quae  confederates  omnibus 
non  four  at  nth  a  Sole  illuferari ;  ideoque  altior 
tjje  dtb'uit  tot  a  umbra  terras,  i.  e.  They  took 
notice  or  a  Cloud,  which  appearing  bright 
i  t  Midnight,  and  being  (  as  they  concluded  ) 
enlighten’d  by  the  Rays  of  the  Sun,  muft, 
in  their  Judgment,  have  been  higher,  than 
the  piojefied  Shadow  of  the  Earth. 


But  as 'the  Shadow  of  the  Earth  (ob- 
icrveuoie  m  EclipfesJ  reaches  far  beyond 
the  Regions  of  the  Moon,  and  there  only 
terminates  in  a.  Gone,  tit  the  Liltance  of 
about  300,000  Miles ;  it  is  hardly  credible, 
that  a  Body  of  to  little  Firmnefs  and  Con- 
fiftency  as  a  Cloud,  fhou^d  be  capable  of 
reflecting  and  tranfmitting  Light  from  lb 
itnmenfe  a  Diftance  :  And  it  feems  therefore 
a  more  rational  Conjecture,  that  the  parti¬ 
cular  Cloud  deferib'd  above,  might  rather 
be  one  of  thole  luminous  Clouds,  fuperior 
to  our  A tmofphere  (  which  we  of  late  fo  of¬ 
ten  lee  rifing  out  of  the  North,  and  fhining 
with,  their  own  native  Light)  than  that  it 
iliou  d  be  any  common,  or  extraordinary 
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Coud,  detach’d  fo  far  from  the  Body  of 
the  Earth,  or  Moon  ;  rind  Brining  with  de¬ 
rivative,  or  borrow’d  Light,  from  the  Rays 
of  the  Sun. 

These  and  the  like  luminous  Clouds 
(  confiding,  as  they  are  generally  fuppos’d, 
of  lulphureous  and  inflammable  Vapours, 
and  from  thence  deriving  a  natural  Spring, 
or  Levity,  exerting  itfelf  in  mounting  up¬ 
wards  ;  for  luch  Vapours,  actuated  by 
Heat,  will  afcend  in  Vacuo  Boileano ,  with¬ 
out  any  Medium  to  fupport  them,)  rife  to 
a  very  great  Height,  above  the  common 
Limits  of  our  Atmojphere.  And  fuch  of 
thefe  Clouds,  as,  by  their  remarkable  Ap¬ 
pearances  in  very  diftant  Places,,  have  been 
reduceable  to  Calculation,  have  exceeded 
the  Height  of  40,  50,  or  even  do  Miles. 
Of  which  we  have  an  Infiance  (  Bhil  tranj. 
Numb.  3<5o.  Page  5184.)  in  that  extraordi¬ 
nary  Meteor  of  March  ip,  1718,  breaking 
out  from  a  dusky  Cloud,  and  computed  by 
the  learned  and  accurate  Dr.  Halley ,  to  be 
in  a  round  Number  dp  Miles  in  perpendi¬ 
cular  Height  above  the  Surface  of  the 
Earth. 

But  as  thefe  bright  and  light  Clouds 
make  no  Difference  in  the  Weight  of  the 
Mir,  nor  produce  any  Change  in  the  Baro¬ 
meter,  I  {hull  pafs  them  by,  as  Foreign  to 
our  Purpofe,  (  as  well  as  that  more  remark¬ 
able  Cloud,  obferveable  in  the  Southern 
Bhmifyhere,  and  keeping  s  fix’d  Station  and 
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Appearance  near  the  South  Pole  5  which 
feems  to  be  one  of  tlie  Wonders,  or  Myfte- 
ries  of  Nature,  lying  without  the  Reach  of 
human  Imagination  to  form  any  rational, 
or  even  probable  Conjecture  about  it  )  and 
return  back  to  what  bears  a  more  immediate 
Relation  to  this  Subjefh 

a.  The  Atmofphere  being  (as  we  have 
remark'd  above )  of  fo  great  Depth  and 
Extent,  and  refting  with  its  whole  incum¬ 
bent  Weight  upon  the  Surface  of  the  Earth, 
the  general  Preffure  refulting  from  it,  muft 
be  great  in  Proportion.  Let  us  fuppofe  a 
cubical  Foot  of  Water,  taking  it  at  the 
loweff,  to  weigh  63  ( tho*  fome  of  our 
Rnglijh  Authors  have  rated  it  at  y6  )  Pounds  j 
and  that  the  Weight  of  the  Air  ^  as  is  evi¬ 
dent  in  a  Pump,  ordinarily  fupports  a  Co¬ 
lumn  of  Whiter  33  Feet  in  Height.  From 
thence  it  will  follow,  that  the  general  Pref- 
iure  of  the  Atmofphere,  is  equal  to  that  of 
an  Ocean  ofWater  furrounding  the  Globe 
33  Feet  in  Depth.  And  consequently  that 
the  Atmofphere  impendent  over  England 
(  computing  it  in  fuperficial  meafure  to  be 
3p  Millions  of  Acres)  amounts  to  more 
than  Fifteen  Hundred  Thoufand  Millions 
of  Tuns  Weight,  viz .  2,576,735,875,000 
Tuns. 

A  isr  d  fince  it  is  the  Property  of  all 
Fluids,  to  raife  and  buoy  up,  all  £uch  Bo¬ 
dies,  which,  Bulk  for  Bulk,  are  lighter  than 
themfelves,  lighter  than  the  Medium  in 
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which  they  float  :  From  hence  aifo  it  will 
farther  follow,  that  in  an  Ocean  oi  Air  of 
fuch  intrinfick  Weight,  there  mu  ft  be  a 
Counterpoife  more  than  fufficient,  to  flip- 
port  a  far  greater  Quantity  of  Clouds  and 
Vapours*  Rain,  or  Snow,  &c.  than  th t  At- 
mofphere  ordinarily  contains  ;  and  abun¬ 
dantly  more,  than  at  any  one  Time  appears 
to  be  difeharg'd  from  it. 

B  y  the  celebrated  Dr.  Halley s  Calcula- 
dons,  the  Mediterranean  Sea,  in  a  Sum-tier's 
Day,  exhales  in  Vapours  at  the  leaft  .5280 
Millions  of  Tuns  ’  and  the  drying  Winds, 
he  farther  adds,  are  fom crimes  obferv’d,  to 
lick  up  an  equal,  or  greater  Quantity  of 
Vapours  from  the  Surface  of  the  Water, 
than  is  exhal'd  by  the  Heat  of  the  Sun. 
If  therefore  we  fuppofe  two  or  three  fuch 
drying  Days  to  pals,  without  any  Fall  of 
Dew,  or  Rain,  to  diminilli  the  Quantity, 
ther'e  will  be  evidently  rais'd  up  in  Vapours, 
and  fupported  at  one  time  in  the  neigh¬ 
bouring  Regions  of  the  Atmvffhere ,  above 
Thirty  Thoufand  Millions  of  Tuns  of  Water, 
And,  by  this  means,  it  is  poffibie  for 
feme  Parts  of  the  Atmofphere ,  to  be  feme- 
times  even  faturated,  or  overcharg'd  with 
Vapours ;  which,  as  they  afterwards  hap¬ 
pen,  either  to  be  driven  and  difpers'd,  or 
collected  and  accumulated  by  the  Winds, 
will  accordingly  produce  moderate,  or 
plentiful  Supplies  of  Rain,  upon  feme  Parts 
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of  the  Continent,  or  exceffive  Quantities  in 
others. 

And  from  hence,  in  Appearance,  are 
deriv’d,  as  well  the  wet  Seal'ons,  peculiar  to 
fome  foreign  Climates,  as  the  greateft  Gluts 
of  Rain,  lometimes  incident  to  our  own  • 
which  proceed  always  from  fiich  a  copious 
Exnalation  of  Vapours,  and  generally  from 
fuch  a  previous  Confluence  of  Clouds,  and 
Oppofition  °f  Winds,  (as  we  have  already 
in  Part  intimated)  the  latter,  viz.  theoppo- 
liLe,  or  contrary  W  inds,  Hill  driving  on, 
and  bringing  up  frefh  Supplies  of  Clouds 
and  Vapours  rang  d  on  either  Side  ^  where 
(being  check’d  in  their  farther  horizontal 
Prog  refs,  and  heap’d  up  in  greater  Quanti¬ 
ties  than  the  Air  can  fupport)  they  mull 
consequently  flop,  and,  fucceffively  con- 
denfing,  fall ;  much  after  the  fame  manner, 
and  in  Inch  like  Streams  of  Rain,  as  we 
lometimes  fee  pendent  from  the  Clouds 
and  reaching  down  in  continu’d  Streaks,  or 
Lines,  towards  the  Surface  of  the  Earth  • 
which  are  always  very  violent,  under,  or 
near  the  Place  of  Concourfe,  but  feldoni 
extend  to  any  wide  Circuit,  or  Tra&s  of 
Land. 

The  Reader  will,  I  doubt  not,  readily 
excufe  a  ihort  Ligrellion  here,  in  taking 
notice  of  fuch  a  mutual  Approach,  and 
dreadful  Congrefs  of  two  Thunder  Clouds, 
as  it  is  nobly  imagin’d  and  defcrib’d  by 
Milton ; 
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* — - Js  when  two  black  Clouds  Ton 

With  tie av  n  s  Slrtill’ ty  fraught,  come  rat  fling 
Over  the  Cafpian  ;  then  ft  and,  front  to  front 
Hovring  a-while,  ’till  Winds  the  Signal  blozv 
“To  join  their  dark  Encounter  in  mid  Air. 

Efpecially  fince  thefe  admirable  Lines  are 
here  migted,  not  altogether  for  the  Sake 
and  Pertinence  of  the  Defcription,  but  with 
a  View  of  grounding  fomething  Philofo- 
phical  upon  the  fameThought,  farther  pur- 
lu’d.  Let  us  then  fuppofe  thefe  two  Thun¬ 
der  Clouds,  thus  moving  in  direct  Oppofi- 
tion,  to  be  very  great,  full  charg’d  with 
Vapours,  and  juft  upon  the  Point  of  falling: 
Let  us  farther  imagine  them  to  be  driven 
with  equal  Strength  by  contrary  Winds  fas 
Thunder  Clouds  are  commonly  obferv’d  to 
rife  againft  the  Wind  ;  which,  by  the  way 
is  the  Reafon  of  their  firft  Appearance,  be¬ 
ing  always  Mountainous)  and  accordingly 
to  meet  and  mix,  to  be  blended  and  con- 
fus  d  together  ;  the  very  ftme  Winds  ftill 
continuing  to  prefs  them  forwards  towards 

^•em^la-e  °f  their  mutual  Concourfe  and 
JJiliolution :  Let  us  once  more  fuppofe  the 

lubjacent  Country  to  lie  Ihelving  with  a 
general,  or  double  Declivity ;  and  that, 
leading  into  a  fingle  Valley,"  or  Channel  : 
Prom  luch  a  real,  or  even  partial  Concur- 
lence  of  Caufes  and  Circumftances,  it  is 

incrc- 
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incredible  to  imagine,  how  great  a  Quantity 
of  Rain  fuch  a  Concourfe  of  Clouds  will 
appear  to  difcharge,  and  what  a  prodigious 
Inundation  it  will  raife ;  when  the  Waters 
falling  thus  within  the  Compafs  of  fuch  a 
Declivity,  are  all  collected  together  into 
one  fingle  Current,  and  that  confin'd  within 
one  narrow  Paffage,  or  Channel?  And  how 
impracticable  it  is,  for  any  common  Build¬ 
ings,  fuch  as  Men  raife  for  Convenience, 
rather  than  Strength,  to  bear  up  againft  a 
Torrent  of  Waters,  rowling  down  all  at 
once,  with  fuch  impetuous  Weight  and 
Force. 

From  thefe  Premifes,  or  fomething  ot 
the  like  Nature,  we  may  in  a  very  probable 
manner,  account  for  thole  terrible  Storms, 
as  well  as  for  thole  great  and  fudden  Inun¬ 
dations,  happening  lately  at  Sheffield  in  1729, 
at  Ripponden  in  1723,  and  another  near 
Madrid  in  Spain,  in  1725,  or  1726;  more 
tragical  in  the  Number  and  Quality  of  the 
Perfons  furpriz’d  and  drown’d  in  it,  than 
either  of  the"  former:  Towards  which,  fuch 
a  peculiar  Confluence  of  Clouds,  and  un¬ 
happy  Situation  of  the  feveral  Places,  might, 
in  all  Appearance,  contribute  more,  than 
any  imaginary  Land-Spouts,  or  Catarads 
of  Water  pouring  from  above:  which  are 
ufually  talk’d  of,  and  fometimes  receiv’d  as 
Matters  of  Fad,  upon  thefe  Occafions ; 
tho’  they  are  feldotn,  or  never  feen,  or 
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known  in  any  inland  Country,  at  fo  remote 
a  Difbnce  from  the  Sea. 

q.  I  t  is  frequently  obferv’d  by  Sailors  in 
feveral  Parts  of  the  Ocean,  that  the  upper, 
or  vifible  Current  of  the  Waters  drives  one 
Way,  at  the  fame  time,  that  an  under 
Current  runs  another  Way  ,  and  fometimes 
in  Courfes  diredly  contrary.  Agreeably  to 
which,  as  the  Parts  of  the  Atmofphere  are 
more  eafily  feparable,  than  thole  of  Water, 
more  capable  of  receiving  any  Xmpreffion, 
and  of  propagating  and  continuing  any  Mo¬ 
tion  produc'd  in  them  :  It  is  certain  that  in 
fo  great  a  Depth  of  Air,  as  we  have  above 
affign’d  to  It ;  there  may,  and  mufi  be  often 
Variety  of  Streams,  or  Currents  of 
driving  different  Ways,  in  higher,  or  lower 
Regions  of  th ^  Atmofphere  \  fometimes  at  fo 
great  a  Diftance  afunder,  as  to  move  freely 
without  Interruption  ;  and  fometimes  in,  or 
near  the  fame  Level,  or  Horizontal  Planes, 
eroding  and  interfering  with  each  other  in 
feveral  different  Courfes  and  Directions. 

Let  us,  for  Inftance,  allow  j.  or  3  Part 
of  a  perpendicular  Mile,  for  the  under  Cur¬ 
rent  of  Air  ;  and  to  the  fuperior  Regions, 
and  Streams  of  Air  driving  through  them, 
allot  the  fame  Proportion.  It  is  no  uncom¬ 
mon  Thing,  to  find  and  fed  a  very  ftrong 
Wind  below,  whilft  the  Clouds  remain 
fix’d  and  immoveable  in  their  Station  above 
or,  on  the  contrary,  to  fee  the  Clouds  driving 
with  great  Swiftnefs  above,  when  all  is 
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i.alm  and  flili  below.  Sometimes  we  may 
d ill-over  two  diftinft  Squadrons  of  Clouds, 
floating  at  different  Heights,  in  Streams  of 
Air  diredt!  v  contrary  ,  fometimes  an  inter¬ 
mediate  Wind  arifing,  by  its  fuperior 
Strength,  controuls  and  carries  each  of  the 
other  Currents  along  with  it ;  or  if  they  hap¬ 
pen  to  be  nearly  equal,  and  neither  of  them 
extinguish'd,  we  may  often,  in  fuch  a  Cafe, 
obferve  the  Clouds  to  meet  and  mix,  and  to 
encreafe  all  of  a  fudden  in  Bulk  and  Quan¬ 
tity  ;  being  driven  and  collected  together 
by  fuch  a  Complication  of  W  inds  blowing 
towards  the  fame  Regions  of  the  Atmo- 
fphere  from  different  Quarters.  And  agree¬ 
ably  to  this  Purpofe,  in  the  very  worft  of 
Weather,  when  it  runs  into  either  Extreme 
of  Rains,  or  Snow,  it  is  reafonable  to  ima¬ 
gine  that  there  is  always  the  greateft  Confu- 
fion  in  the  Streams  o fAir,  andConfluence  of 
Clouds  and  Vapours  above,  when,  by  the 
Thicknefs  of  the  Atmojphere ,  we  can  dif- 
cern  the  lead:  of  it  from  below. 

Since  therefore  the  Atmojphere  is  thus 
a&ually  feparable  into  various  Horizontal 
Planes;  and  thofe  (as  it  often  happens)  with 
different  Streams  of  Air,  and  Squadrons  of 
Clouds  floating  through  them :  From  thence 
it  will  feemingly  follow,  not  only  that  the 
Weight  and  Temper  of  it  mud  be  liable  to 
frequent  and  fudden  Alterations  ;  but  that 
no  regular,  or  certain  Judgment  can  be 
form’d  of  the  genera!  State  and  Quality  of 
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th eAtmofphere,  without  taking  in  the  full 
Extent  of  it.  Becaufe  the  Upper  Regions 
°f  the  Air,  may  be  very  different  from  the 
Lower  in  their  Effects  and  Indications  ;  nor 
can  any  Change  of  the  Weather  be  killing, 
where  there  is  not  a  fuitable  Tendency  in 

the  whole  Atmofphere  to  fupport  and  con¬ 
firm  it. 

_  A  n  d,  upon  this  Account,  as  the  Weight 
of  the  Atmofphere  runs  through  the  whole 
Extent  of  it  ;  and  is,  in  Truth,  the  chief 
Property  concern  d,  as  well  in  iupportinp" 
the  Clouds  and  Vapours,  as  in  giving  way 
upon  any  Abatement,  to  their  Defcent  in 
Lain  .  So  (.he  JViorions  of  the  Barometer  de¬ 
pending,  in  like  manner,  upon  the  Weight 
of  the  whole  Atmofphere  (riling  with  the 
Encreafe,  and  falling  upon  the  Diminution 
or  it)  muff  be  a  more  likely  and  reafonable 
Prefage  of  the  State  of  the  Weather,  than 
any  of  the  common  Hygiofcopes ,  or  Weather 
Houjes  j  which  depend  altogether  upon  the 
Moiftuie,  or  Drynefs  of  the  Air  near  the 
Surface  of  the  Earth,  and  (how  myfterious 
or  ludicrous  foever  fome  of  them  appear) 
confift  ordinarily  of  a  twilled  Cord,  or  Gut  • 
in  damp  Weather,  (welling  in  Bulk,  and 
thereby  contracting  in  Length  j  or,  on  the  ■ 
contrary,  when  the Ar  is  dry,  flunking  in 
Bulk,  and  thereby  extending  in  Length. 

If  therefore  we  fuppofe,  as  it  lometimes 
happens,  the  lower  Region  of  the  Air  to  be 
moift,  when  all  above  has  a  Tendency  to 
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be  fair  and  dry  ;  or  the  lower  Region  to  be 
dry,  when  all  above  has  a  Tendency  to  wet 
Weather:  It  is  certain,  that  no  Conjecture, 
taken  from  Part  of  the  Atmofphere ,  can  be 
fo  v/ell  grounded,  as  what  is  deriv'd  from 
the  more  general  and  prevailing  Quality  of 
the  Whole. 

N  or  that  even  in  this  latter  Cafe,  we 
can  form  any  certain  judgment  of  a  Thing 
fo  mutable  as  the  fucceeding  State  of  the 
Weather :  Becaufe  the  fudden  Changes  and 
Oppofitions  of  Winds,  and  Confufion  in  the 
Streams  of  Air  and  Vapours  driving  above, 
are  ufually  attended  with  Changes  equally 
fudden  and  irregular,  as  well  in  the  Motions 
of  the  i Barometer,  as  in  the  Temper  and 
Quality  of  the  Weather.  Within  the  fhort 
Compafs  of 48  Hours,  I  have  obferv'd  thefe 
following  (and  it  rarely  happens,  but  that 
the  like,  or  greater  Changes  in  the  Winter 
Seafon  may  be  equally  obfervahle)  viz . 
1/?,  A  warm  Wind  and  Rain  out  of  the 
South ,  the  Glafs  near  Stormy.  aV,  A  cold 
North  Wind,  the  Air  cjear  and  frofty  ;  the 
Glafs  betwixt  Rain  and  Changeable.  3^,  A 
cold  Southerly  Wind  and  Rain  for  fix,  or 
eight  Hours  ;  the  Glafs  advancing  ftill  to¬ 
wards  Fair.  4 th,  A  Weft  Wind  rifing  gently, 
and  after  feme  little  Time  blowing  ftronger, 
and  clearing  the  Hemifphere ,  the  Glajs  in 
the  Beginning  at  fair,  and  afterwards  fink¬ 
ing  to  changeable. 
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The  two  former  Articles  are  above  ae«* 
counted  for  ;  in  the  two  latter  (where  the 
Difficulty  and  Irregularity  lie)  it  feems  very 
probable,  that  the  very  fame  Oppofition  of 
Winds,  which  in  the  lower  Regions,  by 
mixing  and  jumbling  together  the  Clouds 
and  Vapours,  precipitated  them  in  Rains, 
might,  by  heaping  up  and  accumulating 
the  Air  above,  caufe  a  gradual  Addition  to 
the  Weight  of  it ;  and  thereby  keep  ihc Ba¬ 
rometer  riling,  even  whilft  the  Rains  wrere 
falling.  And  as  the  Weft  Wind,  at  its  firft 
fetting  in  with  a  gentle  Gale,  feems  alfo  to 
have  added  to  the  Accumulation,  by  the 
Glafs  Handing  at  Fair  ;  fo  after  it  prevail’d 
over  the  other  Winds,  and  drove  off  the 
accumulated  Air  from  the  Place  of  Obfer- 
vation  ;  the  Mercury  (by  fuch  a  Diminution 
of  the  Preffure  upon  it)  fettled  toChangeable, 
From  thefe,  or  the  like  inconfiftent  Ef- 
fefts  and  Appearances,  it  is  obvious  to  re¬ 
mark,  that  a  real  Diftinftion  may,  and 
ought  to  be  made,  betwixt  the  Barometer 
and  the  Weather -Glafs  ;  the  former  always 
going  right,  as  it  is  an  Indication  of  the 
Weight  of  the  Air  ;  becaufe  it  is  a  regular 
and  even  Counterpoife  to  it,  in  the  feverai 
Degrees  and  Changes  of  its  Gravitation  : 
But  that  the  latter  may,  and  does  fonre- 
times  remarkably  err  (as  in  the  Inftance 
above-mentioffd)  in  the  Indication  of  the  ^ 
Weather. 
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But  then,  as  thefe  extraordinary  Oppo¬ 
sitions  of  Winds,  and  Irregularities  flowing 
™  them  happen  but  feldom,  and  never 
laft  very  long  •  they  will  not  hinder,  but 
that  the  Rile  and  Fall  of  the  Mercury,  will 
generally ,  lpeaking,  be  an  nfeful  Monitor 
ana  serviceable  Direction  to  us,  in  other 

more  regular,  leifurely  and  fettled  Altera- 
tions  of  the  Weather. 


.  S  ro  m  what  has  been  here  faid  in  Addi¬ 
tion  to  the  Theory  of  the  Atmof'phere ,  it 
appears,  that  the  Sun  daily  and  adually 
xailes  from  the  Surface  of  the  Ocean,  a  pro¬ 
digious  Quantity  of  watry  Bubbles  and  Ex¬ 
halations  ;  which  the  lower  Regions  of  the 

°Y  t^e‘r  Denfity  receive,  and  tranf- 
mitttng  upwards,  fuftain  at  their  proper 
Height.  Thefe  the  Winds,  or  Streams  of 

rnov!ng.a^ovej  varioufly  tumble  and 
tois  about ;  fometimes  fcattering  and  dif- 
perfing  them  in  Regions  far  remote  •  And 
at  other  times,  coining  and  amaflin* 
them  together  in  greater  Quantities,  than 
the  Atmofphere  can  fupport.  And  if  to  thefe 
Piemifes,  we  farther  add,  with  the  ingeni¬ 
ous  and  learned  Mr.  Derham ,  the  Coldnefs 
or.  the  fuperior  Regions  (condenfing  and 
thickening  the  Coats  of  thefe  watry  Bubbles  • 
and  either  freezing  them  above,  or  com¬ 
pacting  them  into  lolid  Drops,  and  thereby 
encreafing  their  Weight,  and  giving  them 
a  i  endency  towards  falling)  from  thefe 
and  the  loregoing  Principles,  and  the  diffe¬ 
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rent  ACtion  and  Combination  of  thefe  natu¬ 
ral  Caufes  ;  the  various  Changes  in  the 
Temper  of  the  Air,  the  Unfteadinefs  of  the 
Weather,  and  the  Irregularity  of  the  Sea- 
fons,  are  deriv’d;  and  may,  in  a  reafonable 
manner,  be  deduc’d  and  explain’d. 

4-  That  the  Upper  Regions  of  the  At- 
mojphere  are  actually  cold,  or  comparatively 
colder  than  the  Lower,  was  the  receiv’d 
Opinion  of  Ariftotle  and  the  Naturalifts  of 
his  Age  ;  and  feeths' to  have  been  grounded 
upon  the  common  and  obvious  Obfervation 
of  Snow  and  Ice  melting  at  the  Foot  and 
Sides  of  the  higheft  Mountains,  but  lying 
undiffolv  d,  through  all  the  Sealons  of  the 
Year,  at,  or  near  the  Tops  of  them.  But  from 
whence  this  Coldnefs  of  the  fuperior  Regi¬ 
ons  proceeds,  may  deierve  our  Enquiry. 

A  s  there  are  plenty  of  fulphureous  and 
inflammable  Exhalations  extracted  by  the 
Heat  of  the  Sun  from  the  Juices  of  Plants 
and  Minerals ;  which  (being  rais’d  up  to  a 
very  great  Height,  and,  by  that  natural 
Principle  of  Attraction,  whereby  Things  ofa 
fimilar  Nature  run  together,  there  collected 
in  great  Quantities,  pent  up  within  the 
Clouds,  and  fir’d  by  Fermentation )  dif- 
charge  themfelves  in  Lightening  and  Thun- 
der  .  So  on  the  contrary,  it  is  equally  cer¬ 
tain,  by  Experience,  that  there  are  other 
volatile  Particles,  as  well  as  leveral  mineral 
Extractions  andCompofitions,  of  aNaturein— 
tenfely  cold  ;  which,  where-ever  they  exert 
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or  extend  their  Effects,  produce  natural,  of 
artificial  Freezing. 

Mr.  BOYLE  obferves,  that  a  Solution 
of  Gunpowder  in  a  due  Proportion  of  Water, 
will  produce  a  great,  and  fenfible  Degree  of 
Cold  :  And  as  Lightening  in  its  Nature  and 
Effe&s,  bears  the  neareft  Refemblance  to 
Gunpowder  ;  fo  it  feems  very  probable, 
that  the  very  lame  nitrous  and  fulphureous 
Particles,  which,  when  colle&ed  and  com- 
prefs’d  together  in  greater  Quantities,  break 
out  into  Flafhes  of  Lightening  ;  when  they 
are  more  fcatter’d  and  difpers'd,  and  mix'd, 
or  diffolv'd  in  aqueous  Exhalations,  may 
produce  the  fame  Degree  of  Cold  above,  as 
they  are,  by  Experience,  found  to  caufe 
below.  From  hence  however,  in  hot  fultry 
Weather,  we  may  account  for  that  agreeable 
refrefhing  Coolnefs  obfervable  in  the 
after  a  Storm  of  Thunder  and  Lightening, 
viz.  From  the  Solution  of  the  nitrous  and 
fulphureous  Vapours,  whereof  the  Lighten¬ 
ing  confifts  ;  many  of  which  (being  fir'd 
at  every  Flafh,  and  quench'd  in  their  De- 
fcent  through  the  Drops  of  Rain)  remain 
floating  in  the  lower  Regions  of  the  Air , 
and  produce  that  grateful  Refrigeration  in 
the  Lungs  and  Blood,  of  which  we  are  moft 
fenfible,  immediately  after  the  Ceafing  of 
the  Stortp.  To  this  alfo  may  in  Part  be 
afcrib'd  the  peculiar  Chilnefs  and  Coldnefs 
of  fome  of  the  Summer  Winds  and  Rains ; 
and  even  in  the  Winter  Seafon,  the  nitrous  . 
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Particles  floating  in  the  Air  in  frofly  Wea* 
ther,  are  by  Gajfendus ,  and  other  Phiiofe- 
phers,  held,  to  make  the  moft  feaflble  Ad¬ 
dition  to  the  Sharpnefs  of  it. 

This,  in  Appearance,  fee  ms  to  be  a 
partial  Caufe,  contributing,  in  iome  meafure 
towards  the  Coldnefs  of  the  middle  Regi¬ 
ons  of  the  Air  ;  but  can  by  no  means  be 
admitted  as  an  adequate,  or  fufiicient  Caufe 
for  it.  Let  us  therefore,  befide  this,  farther 
eonfider,  that  as  well  under  th c  Southern, 
as  the  Northern  Pole  ;  there  are  vaft  1  rafts 
both  of  Sea  and  Land,  cover'd  with  fix'd, 
or  floating  Mountains  of  Ice,  or  unfatho¬ 
mable  Depths  of  Snow;  which  have  lain 
undiffolv’d  there  for  many  Centuries ;  and, 
by  the  Obfervation  of  Sailors  to  Greenland, 
feem,  in  feme  Places  at  leaft,  by  the  dif¬ 
ferent  Strata  of  Snow,  to  receive  a  yearly 
Encreafe. 

These  then,  as  Cold  naturally  produces 
Cold,  feem  to  be  the  great  Magazines  of 
Nature,  from  whence  that  Quality  of  the 
fuperior  Regions  is  deriv’d  and  iupply  d : 
But  how,  or  by  what  means,  the  Com¬ 
munication  is  carry'd  on,  will  admit  only 
of  prefent  Conjectures,  ’till  Time  and  Phi- 
lofephy  make  way  for  future  Difcoveries. 
Whether  the  Winds  may  contribute  to¬ 
wards  it,  by  blowing  from  the  North  and 
South ,  with  greater  Steadinefs  and  Conftancy 
in  the  Regions  above,  than  in  thofe  below  ? 
Whether  the  Sun,  keeping  always  within 
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the  1  rop^s,  may  not  fo  far  heat  and  at¬ 
tenuate  the  Tropical  Air,  as  to  draw  in 
continual  Supplies  of  colder  and  more  con- 
dens  d  Ar  from  the  polar  Regions,  to  pre- 
Rrve  the  Balance?  Or  whether  the  Moon 
may  not  have  the  fame  Influence  in  raifin^ 
a  Tide,  and  continuing  the  Circulation  of 
it,  through  the  vaft  Ocean  of  Ar  above 
as  fhe  is  found  by  Experience  to  caufe  in 
tnc  feveial  Oceans  of  Water  here  below  ? 
Or  laftly,  whether  the  Communication  be- 
L’.vixt  the  polar  Regions,  may  not  depend 
upon  other  Caufes  unknown  to  us  •  and  as 
it  is  certain  from  the  common  Efftcls  and 
Operations  of  the  Load-Stone,  that  there 
13  a  continual  Stream  of  magnetic  Particles 
flowing  near  the  Surface  of  the  Earth,  and 
palling  from  Pole  to  Pole  :  So,  whether 
there  may  not,  in  like  manner,  be  fome- 
tli’ug  anal  '.go us  to  it,  palling  through  the 
middL  Regions  of  the  Atmojphere,  in  a 
Stream  of  Vapours,  or  Particles,  intenfely 
cold,  and  thereby  anfwering  the  great  Ends 
of  Nature,  in  cooling  the  upper  Regions  of 
the  Air ,  in  giving  a  Check  to  the  Rife  of 
iIlv  '  ‘ipnms,  m  condenfing  and  precipitating 
many  of  them  in  Dews,  or  Rains,  in  fcrm- 
“■p  ^£ic  fcveral  Rinds  of  Meteors,  in  aclu- 
ating^and  giving  Force  and  Strength  to  the 
YY  mas,  winch,  oefides  other  Caufes,  feem 
^icpend,  as  wed  upon  the  frequent  and 
fudncn  Conuenfations  of  the  yfir  by  Cold 
as  upon  the  Rarefaction  of  it  by  Heat  •  and 

to 
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to  require  the  mutual  and  alternate  A-ftion 
and  Re-a&ion  of  both.  (As  Mr.  Derham 
Phyjico  theology.  Note  p.  ij,  id.  in  part 
confirms  and  obferves.) 

And  agreeably  to  this  Gbfer  vation,  the 
temperate  Zones,  being,  by  their  Situation, 
liable  to  different  Degrees  and  frequent  Vi- 
ciffitudes  of  Heat  and  Cold,  are,  by  Expe«* 
rience,  found  to  be  the  chief  and  only  Seat 
of  the  variable  Winds  :  Whereas  in  the 
tonid  and  frigid  Zones,  the  Degrees  of 
Heat  and  Cold  being  more  equal,  conftant 
and  regular,  the  Winds  blowing  within 
their  refpective  Limits  are  fo  too. 

B  y  the  daily  Revolution  of  the  Earth 
upon  its  own  Axis,  the  Air  within  the  Tro¬ 
pics  palling  daily  under  the  meridian  Heat 
of  the  Sun,  is  to  a  great  Degree  rarefy M 
and  attenuated  by  it :  In  the  Confluence 
of  which,  the  more  cool  and  heavy  Ait 
preffing  in,  to  preferve  the  Balance  ;  and 
following  the  apparent  Motion  of  the  Sun 
'tovyards  the  PVefl,  caufes  a  general  Raft 
Wind  to  blow  round  the  Globe  on  each  fide 
of  the  ^Equator  ;  which,  being  at  all  Sea- 
fons  of  the  \  ear  nearly  -  equal  and  con¬ 
ftant,  can  produce  little  Alteration,  either 
in  the  Weight  of  the  Air ,  or  the  Rife, 

or  Pal!,  ol  the  Mercury  within  the 
Tropics. 

The  very  fame  Effect  (of  little  or  no  . 
Variation  in  the  Height  of  the  Mercury) 
equally  follows  from  the  intenfe  and  fettled 

C  old  n  eft 


i 


[  9*  ] 

Cold  nets  of  the  polar  Regions,  whereby  the 
Air  above  is  to  inch  a  Degree  condens'd  and 
continu'd  in  a  State  of  Denfity,  as  even  to 
refill  the  Impreflion  of  the  Winds,  and 
thereby  prevent  any  notable  Changes  in  its 
Gravitation.  And  agreeably  to  this  Pur- 
pofe,  Mr.  Boyle ,  from  the  Voyages  to  Green- 
land ,  &c.  remarks  ;  that  the  Mountains  of 
Ice  in  thofe  Northern  Climates,  by  the  ex¬ 
traordinary  Weight,  or  Refillance  of  the 
Air  refting  upon  them,  give  a  certain  and 
gradual  Check  to  any  fuch  diftant  Winds, 
as  blow  directly  upon  them  ;  fo  as  either  to 
becalm  the  Ships,  or  render  their  Ap¬ 
proaches  very  flow  and  leifurely  towards 
them. 

But  then,  on  the  other  fide,  when  any 
of  thefe  large  Mountains,  or  Iflands  of  Ice, 
are  loofen'd  from  their  Foundations,  and 
fail  with  the  Current  from  the  polar  Regi¬ 
ons,  towards  the  Tropic  *,  they  are  gene¬ 
rally  follow'd  with  a  ftrong  Norths  oxEaJi^ 
erly  Wind,  driving  them  forward  ;  and  as 
fome  of  thefe  are  deferib’d  by  Travellers, 
as  rifing  in  Height,  and  finking  in  Depth, 
from  50  to  140  Fathoms,  and  extending 
in  Bulk  and  Circumference  feveral  Miles  : 
it  is  certain,  that  fuch  a  prodigious  Accre¬ 
tion  of  Snow  and  Ice  (advancing  ftill  with 
its  broad  Bafis  out  of  the  Ocean,  in  Propor¬ 
tion  as  the  upper  Parts  melt  and  diffolve) 
muft  be  attended  with  very  great  and  fen- 
fible  Effects  upon  the  Air  and  Vapours  of 
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warmer  Climates ;  and  often  caufe  thofe 
unfeafonable  bleak  Winds,  and  Storms  of 
Hail  in  the  Summer  Months,  which  fome 
Philofophers  have  with  Reafon  afcrib’d  to 
them. 

A  s  the  polarRcgions  are  the  inexhauftible 
Stores  and  Magazines  of  Cold,  I  ftiall  only 
add,  what  Dampkr  and  other  Travellers 
confirm  ;  that  in  the  Southern  Latitudes 
beyond  the  Tropic,  the  South  Wind  is  as 
remarkable  for  being  Cold,  and  the  North 
Wind  for  bringing  Heat  and  Thunder- 
Storms,  as  the  contrary  are  with  us.  So 
that  on  each  fide  of  the  Globe,  at  equal 
Diltances  from  the  Line,  the  very  fame 
Eftimate  may  be  reafon  ably  made,  both  of 
the  Temper  of  the  Winds,  of  the  State  and 
'  Weight  of  the  Atniofphere ,  and  of  the  Qua¬ 
lity  of  the  Weather :  And  the  fame  general 
Rules  and  Obfervations  upon  the  Barometer , 
will  confequently  ( mutatis  mutandis)  hold 
good  in  one  Hemlfpherej  as  well  as  in  the 
other. 

To  make  the  Changes  in  the  Gravita¬ 
tion  of  the  Air  more  difcernable,  feveral 
Inftruments  have  been  contriv'd,  and  Ad¬ 
ditions  made  to  the  Barometer .  The  firft, 
was  by  affixing  to  it,  a  circular  Plate  of 
Brafs,  divided  into  equal  Parts,  and  figur'd, 
with  a  Pulley  in  the  Centre,  and  a  Weight 
fufpended,  turning  a  moveable  Hand  back¬ 
wards  and  forwards,  according  to  the  Rife, 
or  Fall,  of  the  Mercury  ,  and  thereby  dif- 
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covering  and  pointing  out,  upon  the  figur'd 
Plate,  any  the  leaft  Change,  or  Variation 
in  the  Weight  of  the  Ar.  But  thislnftru- 
ment  was  found  to  have  this  Inconvenience 
that  in  fome  meafure  defeated  the  Truth 
and  Exa&nefs  of  it,  viz.  The  Cord  or 
String  to  which  the  Weight,  moving ’the 
Pully,  hung,  wou’d  in  damp  Weather  be 
contracted,  and  in  dry  Weather  be  extend¬ 
ed-  and  by  Inch  Contra&ion,  or  Exten- 
iion,  turn  the  Hand,  tho’  in  the  mean 

Time,  the  Mercury  had  neither  rifen  nor 
fallen. 

'J  o  remedy  this,  another  Barometer  was 
contriv’d,  with  that  Part  of  the  Tube 
where  the  Quick-Silver  rifes  and  falls,  of  a’ 
largci  Bale  j  and  a  Bender  Pipe  (immerg'd 
in  Oyl  of  Tartar  fwimming  upon  the  Ouick- 
Silver)  rifing  from  it  to  the  Height  of  3d, 
Oi  ij.o  Inches  j  and  each  lo  proportion'd 
that  for  every  Inch  the  Mercury  afcended’ 
m  the  larger  Tube,  the  Oyl  of  ‘Tartar,  in 
the  Bender  Pipe,  might  rife  io  Inches.  But 
this  alio  was  attended  with  much  the  fame 
Inconvenience  as  the  Wheel  Barometer. 
For  as  the  Weather  grows  Hot,  or  Cold 
the  Oyl  will  rarefy,  or  condenfe,  and,  by 
Confequence,  rife  or  fall,  when  the  Mercury 
is  no  ways  alterd  in  its  Situation. 

Since  therefore  the  Mercury  will  al¬ 
ways  rife  in  Proportion  to  the  Weight  of 
the  Air,  and  remain  at  the  fame  perpen¬ 
dicular  Height,  however  the  Tube  be  in¬ 
clin’d  : 
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um’d:  1  he  beft  and  moft  convenient  Con- 
trivance  for  a  Barometer ,  feems  to  be  that 
ot  a  Hoping  Tube,  rifing  upright  from  the 
itagnant  Mercury  to  the  Height  of  28  Inches  • 
and  then  reclining  and  running  off  in  an 
Angle,  to  the  Length  of  1 2  Inches,  and  to 
the  perpendicular  Height  of  3  Inches;  ac¬ 
cording  to  which  Frame,  for  every  Inch 
that  the  Mercury  rifes  in  the  perpendicular 
Tube,  it  will  rile  in  the  Hoping  Tube 
4  Inches;  and  thereby  make  any  Changes 

in  the  Gravitation  of  the  Air  more  dif- 
cernable. 

Besides  thefe,  there  are  other  Baro¬ 
meters  of  a  more  modern  Invention,  con- 
tnv  d  io  as  to  increafe  the  Rife  and  Fall  of 
the  Mercury  to  30,  do,  or  even  to  100 
Incnes ;  but  then  as  they  are  more  nice  and 
accurate  in  their  Conftrudion,  and  difficult 
m  tneir  Management,  they  are  fitter  for 
the  Clofets  and  Speculations  of  Philofophers 
than  to  be  introduc’d  into  common  Ufe  or 

accommodated  to  the  ordinary  Capacities  of 
Mankind, 

B  ut  whatever  Ufe  they  are  defign’d  for, 
or  how  different  foever  their  Effeds  and 
Appearances  may  be;  they  are  all  of  them 
to  be  accounted  for  upon  the  fame  Philofo- 
pmcal  Principles,  viz.  by  the  Weight,  or 
spring  of  the  Air,  or  both  together,  ading 
in  a  Manner  fuitablc  to  the  daily  Alterations 
>iab,e  to  oe  produc’d  in  them, 
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Ax  the  Clofe  of  this  Account  of  the 
Barometer ,  it  may  not  be  improper  to  add 
an  Abftrad  of  fuch  Obfervations  as  have 
been  made  upon  it,  by  Perfons  of  unques¬ 
tionable  Skill  and  Authority  Thofe  of  the 
celebrated  Dr.  Halley  (which  are  the  main 
Grounds  of  this  Difcourfe,  and  to  which 
molt  of  the  Obfervations  fince  made, 
are  in  fome  Degree,  referable,)  are  as 
follow* 

i.  That  in  calm  Weather,  when  the 
jiir  is  inclin’d  to  Rain,  the  Mercury  is  com¬ 
monly  low. 

a.  That  it  is  generally  high  in  good, 
ferene,  fettled,  fair  Weather. 

3.  That  it  finks  loweft  of  all  on  very 
great  Winds,  tho’  they  are  not  accompa¬ 
nied  with  Rain,  according  to  the  Point  of 
the  Compafs  from  whence  they  blow. 

4.  That,  c ceteris  paribus ,  the  greatefi 
Height  of  the  Mercury  is  found,  when  an 
j Easterly j  or  North-Eaflerly  Wind  blows  j 
if  it  be  not  too  ftrong. 

5.  T  h  a  t  in  calm  frofty  Weather,  the 
Mercury  is  generally  high* 
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5.  That  after  very  great  Storms  of 
Wind,  when  the  Mercury  has  been  low,  it 
ufually  rifes  very  faft? 

7.  That  in  the  Latitude  of  450  and 
about  Ten  Degrees  on  each  fide  (being  the 
Seat  of  the  variable  Winds)  is  the  greateft 
Variation  of  the  Height  of  the  Mercury  * 
the  Rife  and  Fall  of  it  gradually  decreafxng 
towards  the  jEquator ,  and  Poles  ;  fo  as 
within  the  Tropics,  and  near  the  Polar 
Circles,  to  Hand  at  near  the  fame  Height  in 
all  Weathers. 

For  the  Satisfaction  of  the  Curious, 

I  fhall  here  infert,  as  I  find  it  ftated  by  a 
learned  Author,  the  general  Scale  of  the 
Barometer  in  all  Latitudes,  viz.  near,  or 
Under  the  Line,  the  Mercury  is  observ'd  to 
rife,  or  fall,  about  Two  or  Three  Tenths 
of  an  Inch.  At  1 5  Degrees  Latitude,  either 
North ,  or  South ,  one  Inch.  At  30  Degrees 
a  Inches.  At  45  Degrees,  3  Inches.  At 
60  Degrees,  the  Bafe,  or  Fall,  diminifli.es 
again  to  a  Inches.  At  75  Degrees,  to 
1  Inch.  And  in  Si  Degrees,  to  Jefs  than  a 
fourth  Part  of  an  Inch.  And  as  for  the 
intermediate  Spaces  betwixt  the  Numbers 
fpecify’d,  the  Rife,  or  Declenfion  of  the 
Mercury ,  is  gradual,  in  Proportion  as  the 
Latitude  approaches  nearer  to,  or  recedes 
from  the  45th  Degree;  tho*  according  to 
Dr.  Halley  from  35,  to  55  Degrees  (upon 

N  Account' 


[  9«  ] 

Account  of  the  different  Temper,  Change- 
abienefs,  and  frequent  Oppofition  of  the 
Winds,  within  thofe  Latitudes)  the  Mer¬ 
cury,  taking  its  higheft  Rife  and  loweft  Fall, 
varies  little  from  the  ftated  Height  of 
3  Inches. 

This  general  Eftimate,  we  muft  here 
remark,  is  fettled  chiefify  with  regard  to  the 
ordinary  Courfe  of  the  Weather;  for  in 
violent  Storms  and  Hurricanes,  which 
fometimes  happen  within  the  Tropics,  the 
Depreffion  of  the  Mercury  is  much  lower 
than  the  Proportion  here  allotted  to  it. 
And  to  this  I  fhall  farther  add,  that  the 
Station  and  Height  of  the  Barometer  muft 
alfo  be  taken  upon,  or  near  the  Sea-Coafts  ;  - 
becaufe  within  the  Continent,  in  Proportion 
to  the  Height  of  the  Land  above  the  Le¬ 
vel  of  the  Sea,  the  Scale  of  the  Barometer ‘ 
diminifhes  in  all  Latitudes. 

The  following  Rules  whereby  to  judge 
of  the  Weather,  are  deliver'd  by  Dr.  Harrisy 
as  the  Refult  of  Mr.  Patrick's  long  Obfer- 
vation  and  Experience. 

i.  Ik  the  Barometer  of  common  Form, 
the  Motion  of  the  Mercury  does  not  exceed 
3  Inches  in  its  Riling,  or  falling. 

a.  Th  a  t  its  leaf!  Alterations  are  to  be 
minded,  in  order  to  the  judging  rightly  of 
the  Weather  by  it. 
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3*  The  Rifing  of  the  Mercury  prefages, 
in  general,  fair  Weather;  and  its  Fallings 
foul  Weather;  as  Rain,  Snow,  high  Winds 
and  Storms. 

4.  In  very  hot  Weather,  the  Falling  of 
the  Mercury  fore-fhews  Thunder. 

5.  I  n  Winter,  the  Rifing  prefages  Froft ; 
and  in  frofty  Weather,  if  the  Mercury  falls 
three  or  four  Divifions,  there  will  cer¬ 
tainly  follow  a  Thaw.  But  in  a  continu'd 
Froft,  if  the  Mercury  rifes,  it  will  certainly 
Snow, 

6.  W  H  en  foul  W7eather  happens  loon 
after  the  Falling  of  the  Mercury ,  expeft:  but 
little  of  it.  And  on  the  contrary,  expeft 
but  little  fair  Weather,  when  it  proves  fair, 
fhortly  after  the  Mercury  has  rifen. 

7.  In  foul  W~eather,  When  the  Mercury 
riles  much  and  high,  and  fo  continues  for 
two  or  three  Days  before  the  foul  Weather 
is  quite  over,  then  expeft  a  Continuance  of 
fair  Weather  to  follow. 

8.  I  n  fair  Weather,  when  the  Mercury 
falls  much  and  low,  and  thus  continues  for 
two  or  three  Days  before  the  Rain  comes ; 
then  expeft  a  great  deal  of  Wet,  and  pro¬ 
bably  high  Winds. 
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p.  The  unfettled  Motion  of  the  Mer¬ 
cury  denotes  uncertain  and  changeable 
Weather. 

\ 

10.  You  are  not  fo  ftri&ly  to  obferve 
the  Words  engraven  on  the  Plates  (tho’  for 
the  mold  Part  it  will  agree  with  them)  as 
the  Mercury’s  Riling  and  Falling  :  For  if 
it  Hands  at  much  P.ain,  and  then  rifes  up  to 
Changeable,  it  prefages  fair  Weather  *  al- 
tho*  not  to  continue  lb  long,  as  it  woifd 
have  done,  if  the  Mercury  were  higher: 
And  fo  on  the  contrary,  if  the  Mercury 
ftood  at  Fair,  and  falls  to  Changeable,  it 
prefages  foul  Weather;  tho*  not  fo  much 
of  it,  as  if  it  had  funk  down  lower.  Vide 
Harris’s  Lexicon ,  under  Barometer ,  where 
Dr.  Halley  s  Obfer  vat  ions,  with  the  Reafons 
of  them,  are  alfo  inferred. 

It  woifd  be  often  of  great  Confequence 
to  form  a  probable  Judgment  fome  few 
Hours  before  hand,  of  the  enfuing  State  of 
the  Weather;  whether  it  may  be  likely  to 
continue,  or  liable  to  a  fudden  Alteration  : 
But  altho*  in  fuch  an  Enquiry  (by  the  pecu¬ 
liar  Situation  and  Uncertainty  of  our  Cli¬ 
mate)  we  can  arrive  at  little  more  than  bare 
Conje&ures  ;  yet  even  here,  a  good  Baro¬ 
meter  will  be  of  Service  to  us,  in  giving  us 
fome  little  Light  and  Intimation.  But 
then,  in  this  Cafe,  we  muft  coniine  our 
Infpedion  w  holly  to  the  Surface  of  the  Mer¬ 
cury 
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airy  within  the  Tube  ;  and  examine  the 
particular  Figure  and  Appearance  of  it, 
with  great  Stri&nefs  and  Attention, 

i.  I*  in  a  common  upright  Barometer  ^ 
the  Surf  ce  of  the  Mercury  appears  perfectly 
plain  and  level,  the  Preffure  of  the  Air  is 
equal  and  fteady  ;  and  the  Weather  will 
generally  continue  for  fome  Hours,  much 
the  fame,  as  about  the  Time  of  Obfer-? 
vation. 

a.  I  f  in  wet  Weather,  it  appears  round, 
or  convex,  riling  higher  in  the  middle  of 
the  Tube,  than  at  the  Sides,  the  Preffure 
of  the  Air  is  encreafing,  and  an  Interval  of 
fair  Weather  will  commonly  follow  foon 
after. 

3,  If  in  changeable,  or  fair  Weather, 
the  Surface  of  the  Mercury  appears  to  be 
concave,  or  deprefs’d  more  in  the  middle, 
than  at  the  Sides  of  the  Tube ;  the  Preffure 
of  the  Air  is  decreafng,  and  the  Weather 
will,  in  a  few  Hours,  become  cloudy,  and 
fometimes  rainy  or  windy.  (Thefe  Ob- 
fervations,  it  muft  be  added,  require  a  clear 
Tube  of  near  half  an  Inch  in.  Diameter,  the 
pureft  Quick-Silver,  and  a  ftrong  Side-light 
to  make  them  diftind  and  vifible  \  but  if 
the  Tube  be  for  all,  the  Light  weak,  and  at 
a  Diftance,  or  the  Mercury  foul  and  droffy, 
the  different  Appearances  of  the  Surface, 
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will  be  fcarce  diftinguifhable,  or  afcertain'd 
to  any  Truth,  or  Exa&nefs.) 

4*  In  all  Judgments  form'd  of  the  en- 
fuing  Weather,  it  is  a  main  Pojiulatum, , 
that  the  Wind  continues  in  the  fame  State 
and  Quarter  ;  for  if  there  be  a  fudden 
Change,  Encreafe,  orOppofition  of  Winds, 
the  Weather,  for  the  Reafons  above  given, 
will  commonly  change,  and  take  a  diffe¬ 
rent  Turn  with  them. 

After  fo  large  and  full  an  Account 
of  the  Nature,  Reafons  and  Ufes  of  the 
common  Sort  of  Barometers ,  it  may  per¬ 
haps  be  in  lb  me  meafure  ferviceable,  or 
entertaining  to  leveral  of  my  Readers,  to 
add  two  or  three  eafy  Rules  for  trying  and 
judging  of  the  Goodnefs  and  Sufficiency 
of  them,  as  well  as  for  amending  fuch  De¬ 
fects  as  are  ordinarily  found  in  lb  me  of 
them.  As, 

In  a  Barometer  adjufted  to  a  Situation 
and  Scale  of  three  Inches,  oblerve  the  Dif- 
tance  from  the  Surface  of  the  ftagnant  Mer-* 
airy,  to  the  ioweft  Line  upon  the  graduated 
Plate  (when  that  within  the  Tube  Hands 
at  changeable^  that  it  be  exaftly  2  8  Inches  j 
if  it  be  more,  the*Quick-Silver  can  never 
rife  to  fettled  Fair;  if  it  be  lefs,  it  can 
never  fink  to  Stormy.  In  the  former  Cafe, 
Ihorten  the  Tube,  by  grinding,  or  filing, 
and  then  either  add  to  the  Mercury ,  or 

raife 
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raife  the  Ciftern  higher  ;  In  the  latter  Gale, 
fink  the  Vertex  of  the  Tube,  and  the  Cif¬ 
tern  lower* 

2.  Lay  your  Finger,  with  a  gentle  De« 
predion,  upon  the  ftagnant  Mercury  *  and 
if  it  immediately  rifes  and  vibrates  in  the 
Tube  above  ;  it  is  to  a  juft  Degree  fenfible 
of  the  Changes  in  the  Gravitation  of  the 
Air  ;  but  if  it  produces  no  correfpondent 
Motion  in  the  Mercury  within  the  Tube, 
it  is  a  certain  Indication,  that  the  Cavity 
of  the  Tube  is  too  narrow,  and  not  allow¬ 
ing  fufficient  Room  for  the  free  Play  of  the 
Quick-Silver,  you  muft  change  the  Tube 
for  one  of  a  wider  Bore,  and  place  it  in  its 
Stead. 

A  fmall  Tube  will,  it  is  evident,  fave 
Quick-Silver,  but  be  of  little  Ufe  in  judging 
of  the  Weather;  becaufe  by  the  Cohsefion 
of  the  Parts  of  the  Mercury  in  fo  flender  a 
Cylinder,  by  the  Refiftance  and  Oppofition 
of  the  Sides  of  the  Tube  ;  or,  perhaps,  by 
fome  little  Afperities  within  the  Motion 
produc'd  in  it  will  be  fo  very  flow  and  di¬ 
latory,  that  I  have  often  obferv'd  the  Mer¬ 
cury  not  to  begin  to  fall,  "till  the  Day  after 
a  Glut  of  Rain  ;  nor  to  rife  to  its  proper 
Height,  'till  two  or  three  Days  after  the 
Setting  in  of  fair  Weather.  So,  that  in 
this  Refpeft,  a  flender  Tube,  not  unlike 
th e  Ladies  Almanack,  gives  no  notice  of  the 

Changes 
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Changes  of  the  Weather,  ’till  they  are  adu- 
ally  paft. 

3*  The,  common  Sort  of  Quick-Silver, 
after  it  has  flood  in  a  Barometer  feveral  Years, 
becomes  lefs  fenfible  oi  the  Impreffions  of 
the  Air,  lefs  capable  of  anfwering,  by  a 
correfpondent  Motion,  the  different  Changes 
in  its  Gravitation. 

This  may  be  caus’d,  either  by  the 
droffy  Parts  of  the  Quick-Silver,  rifing  to 
the  Top,  and  adhering  to  the  Sides  of  the 
Tube  ;  or  by  fome  imperceptible  Bubbles  of 
Aitr  difengaging  and  expanding  themfelves 
in  the  Vertex  of  the  Tube;  which,  we 
have  obferv’d  above,  ought  to  be  void  of 
Air* 

For,  if  (according  to  Mr.  Boyle's  Cal¬ 
culation,  when  the  Preffure  of  the  At  mo - 
fphere  is  taken  off)  a  cubical  Inch  of  com¬ 
mon  Ahy  will  extend  it  felf  above  io,oco 
times  its  natural  Dimenfions ;  it  is  certain 
that  two  or  three  Bubbles  of  Air,  expan¬ 
ded  in  fuch  a  Proportion,  will  be  more 
than  fufficient  to  fill  up  the  Vertex  of  the 
Tube ;  and  thereby  obilrud  the  Rifing 
or  Force  of  the  Defcent  of  thp  Mercury 7 
below  its  proper  Standard. 

I  n  this  latter  Cafe,  apply  a  live  Coal, 
or  hot  Iron,  to  the  upper  Extremity  of  the 
Tube ;  and  the  Rarefadion  of  the  Air  (if 
there  be  any)  when  encreas’d  by  the  Heat, 
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will  immediately  difcover  itfelf  in  the  De- 
preflion  of  the  Mercury . 

But  the  Remedy  in  both  Gales  is  the 
fame,  viz.  to  take  out  the  Tube  and  the 
Quick-Silver,  and  after  cleaning  the  Tube 
well  within,  and  clearing  off  the  droffy 
Parts  of  the  Quick-Silver  with  great  Care 
andExa&nefs,  fill  the  Tube,  with  a  com¬ 
petent  Addition  of  frelh  Mercury ,  and  fix 
it  up  again. 

4.  If  the  Tube  be  thin,  and  the  Bore 
wide,  you  mu  ft  tie  it  to  a  pliable  Stick, 
or  Whalebone,  of  equal  length,  before  you 
fill,  or  invert  the  Tube  :  Otherwife,  the 
Weight  of  the  Quick-Silver  will  endanger 
the  Breaking  of  the  Tube. 

I T  is  alfo  of  lbme  Confequence,  when 
the  Tube  is  large,  and  the  Bore  wide,  to 
have  the  Ciftern  large  in  Proportion,  and 
entring  fo  far  into  the  back  Part  of  the 
Frame,  as  to  admit  of  the  Sufpenfton  of 
the  Tube,  in,  or  near  the  Centre,  and 
thereby  allowing  a  circular  Column  of  Air 
free  Play  in  a&ing  upon  the  ftagnant  Mer¬ 
cury  s  By  which  means,  as  the  Weight,  or 
Prelfure  of  the  Air,  will  be  more  equal, 
fteady  and  uniform  ;  fo  the  Pvife  and  Fall 
of  the  Mercury  will  be  more  entire,  regular 
and  fenfible. 

I  n  fhort,  the  finer  and  purer  the  Quick¬ 
silver  is,  the  larger  the  Tube,  and  the 
more  exa&ly  fmooth  and  cylindrical  the 

O  Cavity 
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Cavity  within;  with  fo  much  the  greater 
Freedom  and  Facility  will  the  Mercury 
play,  and  confequently  more  plainly  and 
fenfibly  Ihew  any  notable  Change  in  the 
Gravitation  of  thcjlir. 

By  a  moderate  Attention  to  what  has 
been  deliver'd  upon  this  Subjeft,  even 
People  of  ordinary  Capacities,  may  rightly 
apprehend,  and  competently  underftand, 
the  Nature  and  Ufe  of  the  Weather-Glafs  ; 
and  find  it  of  real  Service  to  them,  in  the 
iv' opt r  Direction  and  Accommodation  of 
their  rural  Affairs :  There  being  no  re¬ 
markable  Change,  or  lafting  Interval  of 
an  v  Vort  of  Weather,  but  what  the  Baro¬ 
meter  ,  to  a  careful  and  skilful  Obferver, 
g  ves  lure  and  previous  Notice,  both  of  the 
Sefti»  g  in,  the  Continuance,  and  Determi¬ 
nation  of  it,  foas  not  to  leave  fuch  as  attend 
to  it,  altogether  under  the  fame  Uncer¬ 
tainty  with  thofe  who  judge  at  random, 
without  any  natural  Grounds,  or  Prefages, 
to  fupport  their  Conjectures. 

But  then,  in  order  to  form  from  thence 
a  probable  Judgment  of  the  State  of  the 
Weather,  the  Barometers  we  confult  muft 
be  good  in  their  Kind,  and  nicely  fenfible 
of  the  Impreffions  of  the  sltmojphere  :  And 
all  fuch  Perfons  as  wou’d  be  curious  in 
them,  and  well  affur'd  of  the  Truth  and 
Exa&nefs  of  thofe  Inftruments,  upon  which 
they  ground  their  Obfervations,  muft  not 

grudge 
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grudge  the  Expence  of  purchafing  from  the 
very  beft  Hands. 

A  s  for  fuch  Weather-GlaJJes ,  as  have 
been  lately  hawk'd  about  the  Country, 
by  needy  Foreigners,  or  pedling  Philofo- 
phers,  it  may  not  be  improper  to  caution 
my  Readers,  that  they  are,  generally 
fpeaking,  very  great  Cheats  and  Impofitions 
upon  thofe,  who,  for  the  Sake  of  the 
Meannefs  of  the  Price,  are  perfuaded  to 
buy  them  :  The  Cavity  of  the  Tube,  be¬ 
ing,  in  many  of  them,  fcarce  large  enough 
to  receive  an  ordinary  Pin  ;  and  the  Quan¬ 
tity  of  Quick-Silver  being  confequently 
too  fmall,  either  to  force  the  Air  out  of 
the  Tube,  at  the  firft;  or  to  be  regularly 
affe&ed  by  it  afterwards,  according  ta  the 
Difference  of  its  Gravitation. 

I  ftiall  only  add,  by  way  of  Advertife- 
ment.  That  it  may  perhaps,  be  an  In¬ 
ducement  to  fome  of  the  Gentlemen  of 
Lincolnfbire^  to  deal  with  Mr.  Jonathan 
Sijfon ,  Mathematical  Inftrument  Maker,  at 
the  Corner  of  Beaufort  Buildings,  in  the 
St tanf  London  ;  that  he  is  their  Country- 
Man,  and  eminent  for  his  great  Skill,  Ac¬ 
curacy  and  Fidelity,  both  in  the  Con- 
llruftion  of  his  Barometer  j,  and  in  whatever 
other  Works  he  undertakes,  or  delivers 
out  of  his  Hands. 
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